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Proceedings of the Third Annual Meeting. 


FIRST SESSION. 
Thursday Afternoon, February 17th, 1916. 


The meeting was called to order at 2:20 P. M., with Presi- 
dent Ralph H. Hunt in the chair. 


THe Presipent—It becomes my pleasure and privilege to 
welcome you to this meeting of the New Jersey Mosquito Axten: 
mination Association. We have all joined together for the last 
few years, each one enthusiastically lending whatever ability lay 
in him to carry on the fight against the mosquito, which admit- 
tedly is one of the worst pests, probably the worst under which 
the State of New Jersey is laboring. We all feel that no sacri- 
fice, or reasonable expenditure of money, would be unreasonable 
if in the end we could rid the State of this nuisance. 

This is the third annual meeting of this society, and each 
meeting has added an impetus to the fight, encouraging each and 
every one to enter into the work more heartily and with more 
enthusiasm. ‘The results, as yet, of our work are not perfect, 
but they are growing better and better all the time and we all 
feel and know that success will crown our efforts in the end. 

The ignorance of the ordinary person in regard to the life his- 
tory and habits of mosquitoes seems to be more prevalent than it 
really should be. It was only this afternoon that a bright news- 
paper man asked me questions concerning the range of flight of 
certain types of mosquitoes. The lack of knowledge seems to be 
as fully rooted as the proverbial ignorance of the Englishman 
toward this country who thought we were living in the woods 
and fighting savages on our way to our daily business. 

They have put me on the program in several places to-day, so 
I shall not take more of your time in opening this meeting, but 
will begin at once with the program. I simply wish, as an intro- 
duction, to state that the influence of these meetings is evidently 
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becoming country-wide. I notice that the Toledo Board of 
Trade has sent two representatives to attend this meeting, and 
that they are here to-day. Another indication of the interest which 
the work is acquiring; the Clinton Hill Improvement Society, an 
association of eight hundred prominent business men of Newark, 
-has seen fit to send a delegate to attend this meeting, and we 
hope to hear from him before the session is over. 

The first paper on, our *program is: “The Place of Dikes, 


Sluices and Tide-gates in Mosquito Extermination,” by Mr. 


James E. Brooks, of Glen Ridge, N. J. Mr. Brooks is-the con- 
sulting engineer of the Essex County Mosquito Commission. 


The Place of Dikes and Tide-Gates in Mosquito Control. 
BY JAMES E. BROOKS, M.E., GLEN RIDGE, N. J. 


The last yellow fever epidemic in New Orleans came after the 
discovery that the disease is transmitted by a species of mosquito 
known as the ‘‘Stegomyia.” Before this.epidemic was checked, 
so much had been printed and said about these mosquitoes, their 
life habits, and their relation to yellow fever, that even the news- 
boys on the street could identify a yellow fever mosquito and 
tell the latest way of exterminating it. : 

It is no longer necessary to explain to most people that mos- 
quitoes spend the first few days of their life in stagnant water, 
and that they do not multiply in the grass and bushes. Nearly 
everyone knows that only the adult female stings; that she flies 


with an aeroplane and carries poison and disease for her vic- 


tims; that the salt-marsh varieties can migrate as far as forty 
miles and defy all the defense which man has devised. 

The fight against the adult mosquito is simply hopeless, but 
fortunately the infant mosquito has no monoplane and must live 
. in water, like a submarine. Like the submarine of human design, 

the infant mosquito must come to the surface at frequent inter- 
vals to breathe through a periscope. ‘This is the reason that 
oiling pools of stagnant water kills the mosquito larve; the 
periscope will not penetrate the film of oil on the ates of the 
water, and the mosquito dies for lack of air. “ vi 
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While oiling is cheap and efficient in some cases, it 1s expen- 
sive and impractical in large areas like the salt marshes of New 
Jersey, front which come nearly all of the mosquitoes in that 
Pate. 

The control of the house mosquito, the malaria carrying mos- 
quito, and the other species which breed in stagnant water in 


the uplands, means detective work, on the part of inspectors, to 


locate the breeding places. The finding of the breeding place is 
the difficult part of the upland work; once found, the larve are 
easily killed. | 

On the tidewater meadows it is just the reverse; the whole 
area of salt marsh must be drained and kept dry, and this is 
a work of far greater magnitude than is generally realized. 

-In New Jersey, within the five counties of Bergen, Hudson, 
Essex, Union and Middlesex, that is, from the New York State 
ie on the north down to the vicinity of the Raritan, there are 
over 35,000 acres of these meadows to be made mosquito-proof, 
an area equal to 55 square miles, or two and one-half times as 
large as Manhattan Island. | 

lor a dozen years past efforts have been made to drain these 
meadows by systems of ditches, the standard ditch being ten 
inches wide and thirty inches deep. These ten-inch ditches being 
connected with wider ones, and so on until they reach the creeks, 
rivers or bays. Dr. Thomas J. Headlee, the New Jersey State 
Intomologist, says that it takes an average of 300 lineal feet of 
ten-inch ditching to the acre for proper drainage which means 
over 10,600,000 feet for the five counties; so far about 3,700,000 
feet have been dug, leaving some 6,900,000 feet yet to be dug to 
complete this part of the work. 

These ditches have been dug at a cost of from 14 cents to 
21%, cents per lineal foot, and they must be cleaned every two or 
three years at a cost of about one-half a cent! per foot. 


‘The cost of cleaning is too great. None but the ditches with unsatisfac- 
tory tidal outlets or of great length require yearly cleaning. |When not over 
one-quarter of a mile long, and furnished with strong tidal outlets, they 
require merely the removal of blockages and do not require reshaping more 
frequently than once in three years. This year (1916) over one and one-half 
million linear feet have had the blockages removed for about $600.00. 
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This system of open ditching has not accomplished all that 
was expected of it. In some places it has proved effective 
throughout the summer, but far too often a combination of 
heavy rains and high tides has prevented the ditches from drain- 
ing the meadows quickly enough to prevent a brood of mos- 
quitoes from reaching the adult or winged state. 


’ During the summer of 1914 the methods of the Dutch were. 


tried in an experimental way in Hudson and Essex Counties with 
very gratifying results. It was the beginning of the end. There 
is no longer any question as to how to get rid of salt-marsh 
mosquitoes. Centuries ago the Dutch solved thé problem of 
draining lands which were lower than the sea. They used the 
ditches to collect the water, but they surrounded the low land 
with a system of dikes to keep out the high tides, .and it is by 
adopting their methods of using dikes as well as ditches that 
the salt-marsh areas of New Jersey can be effectively drained. 

In addition to the ditching, the meadows must be protected 
from overflow at high tides by surrounding them on all exposed 
sides with dikes or levees, and then allowing the water in the 
ditches to run out at low tide through sluiceways protected 
with tide-gates, or by pumping. ; 

The first experiment with dikes and tide-gates in Essex County 
in August, 1914, showed the efficiency of this method. The 
worst mosqiuito-breeding marsh in the county, an area of about 
3200 acres, a mile and a half south of the corner of Broad and 


aha 


Market Streets, Newark, was surrounded by a low mud wall. . 


The water was allowed to run out into the creeks at low tide 
through sluiceways, but the tide-gates acted like “check valves” 
and prevented its return at high tides. . 

The result was that a tract of salt marsh that had always 
been dangerous to cross even with hip boots, dried off so com- 
pletely within a. month that even overshoes were not needed 
in walking over it. 

The result warranted the treatment of other areas in a similar 
way, and by the end of 1915, Essex and Union counties had 
all the area west of the Central Railroad of New Jersey, between 
Newark and Elizabethport, drained in this way. 
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Fig. 1.—Map of Salt Marshes adjacent to Newark and Elizabeth. 
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Fig. 3—A sod dike after one season of use. 
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This map shows the meadow area lying within the limits of | 
the cities of Newark and Elizabeth, partly in Essex County, 
partly in Union County. The line of the Central Railroad of 
New Jersey running between Broad Street Station, Newark, and 
Elizabeth, is shown as running through this meadow area ap- 
proximately north and south and forming a dike about 4% miles 
long, which was utilized without expense to the counties in 
protecting the meadow to the west of this railroad. The drained 
area is clearly indicated by the lighter shading. It would have 
been very simple if the dams with tide-gates could have been 
put across Peddie Ditch, Maple Island 'Creek, and Bound Creek, 
where these are crossed by this branch of the Central Railroad; 
but this was deemed unadvisable because of the large amount of 
sewage draining into. Peddie Ditch, and because of the naviga- 
tion of the other streams by hay boats. Advantage was taken 
of the dredged material thrown up on both sides of Peddie 
Ditch by the sewer department of the City of Newark, and 
this added nearly four miles more of dikes at no expense to 
the county. 

The Mosquito Commissions constructed the dikes along the 
other creeks west of the railroad and where large streams or 
ditches were crossed by the dikes, tide-gates were installed. 
These consisted of sluiceways which permitted the water to flow 
in one direction only. At low tide the water which had ac- 
cumulated in the ditches would run out until the rising tide 
reached the level of the water on the meadow area, then the 
tide-gates would close automatically, and the flow would stop 
until the tide had reached its full height and had fallen again 
below the level of the water in the ditches on the meadow side 
of the dike. Not only has it been found possible by this method 
to keep the water level on the meadows down to mean tide 
level, or what is known as “sea level,” but the seemingly im-— 
possible thing of making water run uphill has been actually 
accomplished; for during a large part of the time the water in 
the ditches on the protected side of the dikes has been kept 
nearly one foot below mean tide, or sea level. More than 20. 
tide-gates are used to drain this area west of the Central Rail- 
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road of New Jersey. When built by contract these sod dikes cost . 
' less than 25 cents per lineal foot. 

This diagram (Fig. 2) is to illustrate how the dikes are con- 
structed to prevent the water at high tide from overflowing: the 
meadows. “The water in the creek at the left is shown at low- 
tide level, and mean tide, or sea level, and high-tide and storm- 
tide levels are indicated. ‘The dike, which is of the sod type, is 

made in three layers, and the material for its construction is dug 
- from the ditch shown to the right. The meadow surface between 
the dike and the creek, called the foreshore, is not protected 
from overflow at high tide, but it is narrow enough to drain off at 


low tide to prevent the growth of mosquitoes. The ditch to the 


right is connected on one side with the small ten-inch ditches, 
and on the other side with the sluiceways, with tide-gates pass- 
ing under the dike to the creek. 

This illustration (Fig. 3) shows a completed sod dike in the. 
Union County portion of the area just described. It is 6 feet 
wide at the base and 2 feet wide at the top and 3 feet high. 
The high grass along the side.of the dike conceals about one foot 
of its height. ; 

The first process in the construction of a sod dike is to ‘dies 
a ditch to inches wide along the center line of the proposed 
dike. This is to remove the sod and make room for a mud core 
which is used to make the dike water-tight. ‘wo men operate 
the spade which digs this ditch, while a third assists by prevent- 
ing the sod from slipping off the spade while it is Boa brought 
up from the ditch. (Fig. 4.) 

_ This illustration (Fig. 5) shows the construction of the first 
tier of the dike, and shows how the material is taken from the 
ditch made parallel to the dike. 

This illustration (Fig. 6) shows the construction of the second 
tier. 

This illustration (Fig. 7) shows how the mud core 1s rammed 
down to make the dike water-tight. This is done before the top 
layer is put in place. as 
. This iS another view of a completed dike. (Fig. 8.) In the 
construction the grass ends of the sods are turned outward, and 


Fig 4.—Dike construction—digging the bonding ditch. 


Fig. 5—Dike construction—putting down the first layer. 


Fig. 6—Dike construction—putting down the second layer. 


Fig. 7—Dike construction—tamping the mud core. 
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Fig; 8=A completed dike. 
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Fig. 9—Operation of a tide-gate. 
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this grass continues to grow and bonds the dike and prevents 
its destruction by storms. 

The dikes shown so far in these illustrations have been con- 
structed on meadows growing salt hay, and the sod has been of: 
great advantage in bonding the dike together. In the cat-tail 
swamps the dikes are formed of mud, which does not permit the 
sloping sides to be as steep as those formed of sod. This 
necessitates 2 greater ‘base and a larger volume of material for 
a given height of dike. 

I have no definite figures on the cost or these mud dikes, but 
it is probable that they would be more expensive to construct 
and more difficult to maintain than the sod dikes. In Bergen 
County, near Rutherford, a mud dike was built along the west 
bank of Berry’s Creek in 1913; this is more-than two miles 
long. The material for the dike was taken from a ditch parallel 
to the protected side of the dike, and it was handled with an 
orange-peel bucket operated by a land dredging machine. | 

This diagram (Fig. 9) shows the operation of a tide-gate. 
To the left is the end of a wooden sluiceway which passes under- 
neath the dike and connects the system of meadow ditches at 
the left end with the tidewater ditch or stream at the right end. 
When the tide is high, the hinged gate is closed and the water 
does not flow through the sluiceway toward the meadows, When 
the tide is low, the pressure of the water in the ditches swings 
the gate open and the water flows out until the tide rises to the 
level of the ditch water, and then the gate closes again auto- 
matically. 

Two forms of tide-gates have been used, one consisting of a 
long, closed sluice with a hinged gate on the down-stream end, 
and the other type being a sluiceway open at the top with a hinged 
gate,*approximately at the middle of the sluice. 

A, tide-gate of the closed sluice type is shown in the next 
illustration (Fig. 10). This is located where the dike on the - 
south side of Bound Creek in Union County crosses a 6-foot 
wide drainage ditch a few feet from the point where it empties 
into Woodruff’s Creek. The protected meadow area is back of 
the dike, and the photograph is taken from the foreshore. 
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This illustration (Fig. 11) shows dam and dikes under con- 
struction where the dike crosses Woodruff’s Creek in Union 
County. One of the sluiceways is in place, and on the opposite 
side the cofferdam has been constructed so that an excavation 
can be made in which to place>the other tide-gate; between 
these the spillway is constructed. Beyond this dam can be seen 
the completed dike running toward the north and disappearing 
over the line into Essex County. 

This illustration (Fig. 12) shows the upstream side of this 
dam as completed. The dike comes in at each end and stops at 
the spillway in the middle. The two sluiceways protected by 
rack bars to keep out large floating objects are shown at each 
side of the spillway. The hinged gates at the other ends of eee 
sluiceways do not show in the illustration. 

This illustration (Fig. 13) shows a tide-gate of the open type 
at Maple Island Creek, about a thousand feet west of the Central 
Railroad; this is in Essex County, and within the city limits of 
Newark. The hinged tide-gate can be seen in the middle of the 
sluiceway. The picture was taken at low tide from the down- 
stream side. 3 | 

This map (Fig. 14.) has been made to give some idea of the 
magnitude of the problem. ‘The map shown before was limited 
to the area of meadow which lies -partly in Essex and partly in 
Union Counties. The immensity of the problem of filling in all 
the meadows within the five counties of. Bergen, Hudson, Essex, 
Union and Middlesex may be illustrated by showing the section 
in Essex County which has been filled in by hydraulic dredging 
by the City of Newark to form its new Port Newark Terminal. 
I understand that some two millions of dollars have been spent 
on this work already. I know that I shall be told by every 
County Commission that I have given incorrect figures as to the 
acreage in their counties, and I can only say that I would be 
greatly pleased to have the correct acreage in each case. Hudson 
County’s meadow problem is the largest in the northern part of 
the State, and deserves the largest appropriation for salt-marsh 
work. I have been told that the people of Hudson County are 
born politicians and cannot be excelled by any other people in 


Fig. 12.—Sluices and spillway from upstream. 


oie 
Tie! 
By. 


al ‘ i | 

<< IAN i ‘ aril | 
Si, : , 5 

ie 4 


UY SS OS p) "4 
Z BPP J : \\X NS i I 


oF 8 Wire 


——— a 


\c 
Q Y Y _- . s 


Zi 
o, 
Lig 


TENN. 2 LIK 


g Salt Marsh areas in five northern counties 


Fig, 14—Map showin 


| = 
New Jersey in that fine art. Whether this be true or not, there 
is no question as to the mosquitoes which are natives of Hudson 
County. These clever insects show their political instinct as soon 
as they are able to fly by moving directly to the west across the 
county line into Essex, and extract a poll tax in blood from every 
inhabitant of that county. Should they fly to the east the in- 
habitants would rise in their wrath and exterminate these mos- 
quitoes. However, in a very short time this will be but a matter 
of history, because Mr. Delaney, of Hudson County, will tell us 
in a few minutes how he proposes by means of pumps to dry the 
meadows of his county so completely that nothing will be seen 
of them but the cloud of dust which will rise from the meadows. 

I do hope that everyone will realize and be duly impressed with 
the fact that there is still a vast amount of work to be done on 
the meadows within five counties shown on the map, and that 
this means millions of feet of new ditching, miles of dikes, hun- | 
dreds of tide-gates, and many pumping stations. The figures — 
already given show that up to date not one-half of the required 
ditching has been done, and the diking has only been started, 
and, except for Mr. Delaney’s demonstration plants, the pump- 
ing’ is still a matter of the future. 

With sufficient funds available it would be possible to com- 
plete all this work within one or two years, but we all know that 
the money is not forthcoming, and the problem before the County 
Commissions and the director of the State Agricultural Experi- 
ment Station is to get the best results for every dollar appro- 
priated for the extermination of mosquitoes. I firmly believe 
that the Commissions cannot use. their available funds to better 
advantage than in the construction of permanent drainage works 
on the meadows, consisting of ditches, dikes, tide-gates and 
pumps, and that it would pay in the end to abandon, or at least 
reduce to a minimum, the upland work until the entire salt-marsh 
area is under control. 


THE PRESIDENT—I will announce the following committees : 


Committee on Nominations—Mr, Robert F. Engle, of Ocean; 
Dr. William M. Pollard, of Atlantic, and Mr. William Delaney, 
of Hudson. 
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Comnuttee om Resolutions—Mr. Fischer Miller, of Ocean; 
Mr. A. J. Rider, of Atlantic, and Mr. Walter Hudson, of Passaic. 


Committee on Audit—Dr. Frederick Becker, of Essex, and Dr. 
Frederick Sell, of Union. 


These committees will bear in mind their work and try to get 
it in hand so as to have an early report during the sessions. 

This paper of Mr. Brooks on the “Place of Dikes, Sluices and 
Tide-Gates in Mosquito Extermination’ is open for discussion, 
and those who discuss will please give their names so the 
stenographer will get them. Now the paper is open for discus- 
sion and the Chair will be glad to hear from anyone. 


Dr. Sett—I would like to ask Mr. Brooks if he anticipates 

any trouble with such things as water rats interfering with the 
dikes. I remember some years ago I suggested diking to Dr. 
Smith and he said that he thought the water rats would inter- 
fere somewhat with the successful use of dikes. 


Mr. Brooxs—lI believe that in the areas which are polluted biy 
sewage there will be trouble with rats, but elsewhere I have not 
noted trouble. 

In the mud dikes close to Newark, where the sewers overflow 
the meadows, there have been 2 good many muskrats and 
house rats. I understand that the muskrats are protected by 
law during certain seasons of the year, and there should be a 
change made in the. statutes to permit the killing of muskrats 
at all times on these meadow areas, where dikes are depended 
on to drain the meadows. I think that would solve it. 


THE PRESIDENT—Is there more discussion? We will be glad 
to hear it, and if Mr. Brooks will wait until the discussion is © 
all over before he answers the questions it will expedite matters. 


Mr. Dospins—Relative to the matter of rats in dikes, it 
should be said that, although we have a considerable amount of 
mud dikes along sewage-charged streams, we have in Essex 
had very little trouble from the rats cutting holes ee the 
dikes. 


THE PRESIDENT—Any further discussion? 


T7 

Dr. HeapiKe—Mr. Chairman, it seems to me that the real 
objection to the use of dikes and tide-gates is the resultant 
meadow shrinkage. It has been apparently demonstrated that 
the enclosing of the meadow and keeping off of the water will 
result in shrinkage. In some parts of the State that is not a 
consideration, but in the marshes as a whole it is a serious one. 
I would like to know how Mr. Brooks proposes to meet that 
objection. | 


THE PRESIDENT—Any more discussion ? 


Mr. GrEs—One other objection that might be brought up 
against the use of the dikes, as found in our work in both Essex: 
and Union last summer, was the matter of breeding in the upper 
ends of ditches where the water was stagnant. We found in 
the two middle weeks of August that the upper ends of the 
ditches were breeding. ? 

The same condition of breeding in the ditches may occur in 
any meadow which is diked in, provided that you will not be 
able to open the gates at regular intervals during each month so 
as to keep up the fish supply inside the dike and to flush out the 
ditches with swiftly moving water. 

But if any procedure can be worked out for keeping the gates 
open part of the month—and it seems to me it is rather a simple 
matter, unless you have high tides piling up the water outside 
of the dike for long periods with danger of flooding the meadow 
if the gates are open—there should be little danger of breeding 
inside a diked meadow. In those exceptional times, when high 
tides and storms occurred simultaneously with the period of 
inactivity of the fish, it will be necessary to oil the ditches inside 
the diked area to prevent the issue of the mosquitoes. 


THE PresipENtT—Any further discussion? If not, I will ask 
Mr. Brooks to close the discussion of his paper. 

Mr. Brooxs—lIn reply to Dr. Headlee’s question, I doubt the 
statement that there has been great shrinkage. I believe that a 
meadow completely dried for agricultural purposes will shrink 
to some extent, as has been shown in South Jersey, but a meadow 
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which is drained not necessarily more than six months in the 
year, and which can ‘be flooded during the winter months by 
leaving the gates open, certainly will not shrink very much. 

Mr. Gies has spoken about the period when the fish are 
inactive. I do not see that diking the meadows has anything 
to do with the inactivity of the fish, and it is quite probable that 
they would be inactive whether the dikes were there or not. I 
believe that it is quite possible to cause currents to flow through 
these ditches, by opening some gates and keeping others closed, 
allowing a high tide to enter one side of an area, and to go 
out the other side. 3 


THE PRESIDENT—The next paper is by Mr. William Delaney, 
of Jersey City. Mr. Delaney needs no introduction from me. 
You all know him as a mosquito fighter, capable and efficient, and 
it is a pleasure to introduce him. | 


The Place of Pumps in Mosquito Extermination. 


BY WILLIAM DELANEY, SUPERINTENDENT OF HUDSON COUNTY 
MOSQUITO EXTERMINATION COMMISSION, JERSEY CITY, N. J. 


It is not my intention, nor privilege, to enter into a discussion . 
of the merits or demerits of dikes, nor their place, but to con- 
sider very briefly the “Place of the Pumps in Mosquito Reduction: 
Work,” because it is no longer an experiment, but rather an estab- 
lished economic proposition, under certain conditions, of course. 
I think we may, with profit, consider briefly this subject, because 
I am willing to hazard the opinion that in the not distant future 
the pump will find a place on the land side of every dike; hence, 
if you desire to establish permanent places for pumps, continue 
to build dikes. 

We have in our county a greater, more extensive system of 
diking than exists in all the other counties of the State. The 
dike on the west side of the Hackensack River extends from the 
Lincoln Highway north to Saw Mill Creek—the dividing line of 
Hudson and Bergen Counties—a distance of about four and one- 
half miles. This dike was constructed about 1867 for reclama- 
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tion purposes, at an expense of three hundred thousand dollars, 


and proved to be, so far as reclaiming the land is concerned, a 


dismal failure. 

The meadow? surrounded by this dike have sunken, since that 
time, about three and one-half feet, and notwithstanding the fact 
that there are six well-constructed automatic sluice-gates, it 
would be utterly impossible to drain this territory sufficiently to 
prevent the breeding of mosquitoes by the ordinary system of 


small ditches. Fortunately, however, we have on this territory, 


and adjacent to this dike, three large natural waterways; one 
situated about one mile north of Lincoln Highway; another, 
known as Dead Horse Creek, situated just east of the Pennsyl- 
vania Electric Line; and Saw Mill Creek at the north end. The 
beds of those natural waterways are considerably lower than the 


surface of the meadows, possibly averaging three feet lower, 


and they act as receiving basins for surface water flowing 
through our drainage ditches. They are connected with the 
Hackensack River by sluice-gates, so that when at high tide the 
gates are closed, our ditches continue to flow into those receiving 
basins, and at low tide, when the gates are open, the accumulated 
water is forced rapidly into the river. 

There probably exist conditions in other counties where dikes 
are necessary, though [ am ignorant of their geographical posi- 
tion. I am inclined to believe, however, that dikes built without 
the necessary receiving basins on the land side will not prove 
successful in our work; that is to say, the ordinary system of 
ditching will not answer our purpose on diked areas and that, 


eventually, the pump will be found necessary. 


A meadow of sufficient elevation above low water to permit of 
natural drainage, through ditches deep enough to drain depres- 
sions or holes, and the necessary outlets, will take care of itself, 
even though it be occasionally flooded. 

The drainage, however, of a diked meadow, where the outlets 
are necessarily confined to sluice-gates, will depend entirely upon 
the drainage periods between tides, 7. ¢., from the time the 
gates open with the outgoing tide to the time they are again 
closed by the incoming tide, and the length of that period will 
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depend upon the elevation of the meadow surface as compared 
with low water in the tidewater channel. 

If, then, the open period be eight hours and the closed pee 
be sixteen hours of the twenty four—that is a fair average of all 
our sluice-gates in Hudson County—and in the absence of receiv- 
ing basins you are depending upon the ordinary system of ditches 
to drain, sluggishly, the surface and seepage water, within the 
eight-hour open period, sufficiently to keep your surface free 
from breeding, I can see only failure or a resort to the suction 
pump. 

It should be remembered, also, that upon the elevation of your 


diked area depends the amount of seepage to be cared for. I 


know of no dike impervious to tidewater, and I am satisfied that, 
minus the natural receiving basins, we would be operating at 
least three pumps on the territory above described. 

To illustrate the worth of these natural reservoirs, or receiv- 
ing basins, situated at and connected with the sluice-gates, I 
will give you our latest experience. At the end of last season 
we connected a very troublesome area with Saw Mill Creek, bya 
thirty-inch ditch, at a point one and one-quarter miles from the 
river; from that connecting point our ditches run back one and 
one-quarter miles to the Arlington Company plant, and, although 
the gates at the river are open only eight hours in the twenty- 
four, we get a constant flow of water through the ditches empty- 
‘ing into the creek, and when the gates are open that vast amount 
of water is forced into the river at a terrific speed. 

On the western border of this territory, however, we have dif- 
ferent conditions. At Frank Creek, near.the Passaic River, we 
have an area of about one hundred and forty acres lying four 
_ inches lower than low tide; here, of course, natural drainage 
is impossible. The only outlet-—Frank Creek—is diked, and, at 
high tide, when the gates are closed, the water and sewage in 
the creek rises at times to twenty inches above the surface of 
the meadow. | 

In 1909, Professor Smith made a series of channels on this 


territory, for the purpose of collecting surface water, the canals. 


were to be stocked with killies to prevent the maturing of the 
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insects. ‘The canals were stocked with killies, but they survived 
- the changed conditions only a few hours, and every ditch (about 
40,000 feet) became a beautiful breeding place. : 

During the 1914 season we used on this territory sixty barrels 
of oil and the necessary amount of labor, which was very con- 
_ siderable, due to the inaccessible position of the meadow. At the 
latter end of that season our Commission installed here a ten- 
horsepower gasoline engine and pump—capacity 400 gallons per 
minute. This pump was operated through the last season (1915) 
and paid for itself in that time in a saving of labor and material, 
only five barrels of oil being used on isolated places, and the 
entire area kept free of breeding, which could not be done pre- | 
viously. ‘ 

Another ‘section of the Kearny Meadow—bounded by the 
Newark Turnpike on the south; the East Jersey water-pipe line 
on the east; the Belleville Turnpike, the Greenwood Lake Branch: 
of the Erie Railroad, and the upland, on the north and northwest, 
and Frank Creek on the west—this tract comprises seven hun- 
dred acres of cat-tail meadow, its elevation is about eighteen 
inches above low tide, and is to some extent affected by tidewater. 
At the beginning of last season the salinity of the water was four 
per cent. : 

Here, also, our outlets are confined to Frank Creek—natural 
drainage was impossible, rendering necessary the use of hundreds 
of barrels of oil each season and a tremendous amount of hard 
labor. The Erie Railroad Company placed at our service hand- 
cars to distribute oil along the unused spurs, and detailed a flag- 
man to accompany our men while on the used branch running 
through this territory, yet we were only slightly rewarded for 
our labor and expense. 

After June first only the edges along tite railroad could be 
reached. Probably six hundred acres was inaccessible after that 
date, and continued to breed to the end of the season. 

In 1914 we made several thousand feet of ditches through this 
territory, anticipating the installation of a pump, and in IQI5 
we completed the ditches, having made sixty-five thousand feet, 
some of them a mile long and thirty inches wide. In June, 1915, 
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we installed a twelve-inch Worthington centrifugal pump—ca- 


pacity 2,800 gallons per minute—propelled by a fifteen-horse- ' 


power, single-phase electric motor. The pump was started on 
May third and operated on a twelve-hour-per-day schedule until 
late in September, throwing into the creek during that period 
approximately two hundred and sixty million gallons of water, 
and keeping the entire tract dry and free from breeding. 

This pump will pay for itself in two seasons in a saving of oil 
and labor, and accomplish infinitely more than could be accom- 
plished by the oiling process. It can be operated for about sixty- 
_ five dollars per month. Our Commission will undoubtedly install 
others of like character as a matter of efficiency and safety. 

THE PrestipeENtT—This paper of Mr. Delaney’s is open for 
discussion. | 

Dr. HErapLEE—Mr. Chairman, this is the first case of the 
use of an efficient pump for mosquito extermination work in 
New Jersey with which I am acquainted, and the area which 
this pump is serving was one of the worst in the State, breeding 
not only the salt-marsh species but \breeding the house mosquito 
in enormous numbers. I think that the Commission of Hudson 
is to be congratulated on having taken this step as a means of 
clearing up one of the worst areas of the State. 


Mr. Jupp—Might I ask Mr. Delaney whether his pumps drain 
the entire surface of the area which they serve? 


Mr. DELANEY—Yes, sir. 


Dr. HeapLuEE—Mr. Chairman, I think we ought to know, 
generally, the cost of the installation of that pump, the number 
of acres it is supposed to serve, and the cost of cutting ditches 
that carry water to the pump. 

THE PRESIDENT—Suppose, Mr. Delaney, for the benefit of 
the members of the Association, you give us the cost of the 
installation of the pump and the number of acres drained. 


Mr. DeLANEY—I am quite sure the gasoline pump cost about 
six hundred dollars. We did the work ourselves, and we saved, 


no doubt, probably one hundred and fifty or two hundred dollars. : 


——- 
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The electric pump cost us about thirteen hundred dollars, includ- 


ing the feed wire and the erection of the pump house. Seven 
hundred acres are drained by that pump, with about 70,000 feet 
of ditches. | 

Tue PrestpENt—If you will pardon the Chair, I will make 
just a few comments on these two papers. It seems to me 
perfectly evident that both methods are desirable and necessary, 


- that they do not necessarily stand in competition, one with the 


other, as some might judge by the tenor of the discussion. There 
is no question but what certain meadows are to be handled and 
best controlled by dikes and by gates. Other meadows are to be 
controlled by pumps, and perhaps many meadows may be better 
controlled by both methods. 

It gives me pleasure now to announce the next speaker, a man 
whom I had the pleasure of introducing to mosquito extermina- 
tion work in New Jersey. He was and had been under Mr. Le 
Prince in the Canal Zone, and has served as Deputy ‘Chief 


Inspector of the Essex County Mosquito Extermination Com- 


mission. At the request of the Atlantic County Commission we 


permitted him to resign and go to Atlantic County. Since that 


time Mr. Eaton has been working for Atlantic County, and it 
gives me pleasure to introduce him as one of the most progressive 
mosquito exterminators in the State, Mr. Harold Eaton, of 
Atlantic. 
on 

The Cost of Salt-Marsh Drainage for Mosquito Control. 


BY MR. HAROLD EATON. 


During the three years in which anti-mosquito work has been 
carried on in Atlantic County, an excellent opportunity has been 
afforded for the study of the most effective methods of eliminat- 
ing mosquito breeding from the salt marsh and also of the most 
economical methods of prosecuting the work of drainage. 
Previous to the formation of the County Commission, no salt- 
marsh drainage had been performed in Atlantic County for the 
purpose of mosquito extermination. Incomplete systems of 
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drainage had been installed in many places years ago by the land- 
owners and hay-cutters, with a view to improving the quality 
of grass, but their work was not complete enough to obtain 
results necessary for mosquito elimination, and very rarely had 
the drainage systems been maintained. In most cases, therefore, 
we have been able to install systems which do not conflict with 
previous work and in such a manner that the ditches do not 
seriously interfere with cutting hay with mowing machines. 

The cost of this work for the three years, not including over- 
head charges, has averaged $4.00 per acre for a total of 12,000 
acres. ‘The average cost has, of course, been reduced greatly 
during the past year by the use of ditching machines by Com- 
mission forces, so that the average cost the first two years was 
mueh higher. Analysis shows that the first year, or portion of 
a year from June Ist to December Ist, 1913, $14,871.00 was 
spent for salt-marsh drainage in the county, which resulted in 
the drainage of approximately 2,850 acres at a cost of $5.22 
per acre. ‘The Commission work in this period amounted to 
204,365 lineal feet installed by contract at 234 cents per foot and 
the balance by the State on a $10,000 contract. — 

The second year 579,567 lineal feet were dug by county con- 
tracts, the price varying from 2.2 cents to 2% cents per foot and 
averaging about 2% cents. The State that year installed 136,000 
lineal feet at a cost of 21/, cents per foot. The work resulted 
in the partial drainage of approximately 4,000 acres of salt 
marsh at a cost of $4.08 per acre. To complete the drainage of 
the above area by a sufficient amount of spur ditching, and filling 
of holes, the expenditure of $2,700 was neres bringing the 
cost to $4.75 per acre. 

In considering the figures it must be borne in mind that the 
area measurements includes small waterways, such as creeks 
and streams, and sections of meadow where only a small amount 
of ditching is necessary. An acre of bad breeding meadow has 
been known to cost $14.00 for drainage at the above prices for 
ditching. At the same time the large areas of salt marsh where 
no drainage is necessary have not been considered as yet in the 
average cost per acre. 
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In the summer of 1914, the Commission decided to do future 
ditching with its own forces and to build a ditching machine 
after the plans of the Chief Inspector. The machine was com- 
pleted in the fall and after some trial was moved to the east side 
of the Great Egg Harbor River, where 48,800 lineal feet were 
dug at a Cost of % cents per lineal foot. In the preceding spring 
the ‘Commission had adopted the policy of digging its spur 
ditches, clearing ditches and filling. depressions with its own 
laborers instead of by contract. It was found that ditches 20 
inches deep and 7 inches wide were as suitable for spurs as the 
ditches 30 inches deep and 10 inches wide. One-man spades 
were accordingly built and a material saving affected, as the cost 
of these ditches is only %4 to 58 cents per foot against 2 to 2% 
‘cents per foot paid to the contractor for the larger ditches. The 
cost of this supplementary drainage must always be included, as 
drainage is-seldom effective without it. The amount of supple- 
mentary drainage necessary for complete safety varies greatly, 
depending on the kind of meadow, number and depth of holes, 
etc. A meadow with few or no holes and depressions but on 
which the water stands in large shallow pools, requires very little 
“spurring,” as the main ditches satisfactorily drain the meadow. 
Where depressions are numerous and deep a large amount of ad- 
ditional ditching is required, as seepage and evaporation are 
not sufficiently rapid to dry them up completely. Even a sixteenth 
of an inch of water left in a pool is sufficient to preserve life in 
the mosquito larvee for several days, and all pools must therefore 
be drained absolutely dry. 

The amounts given here and in our reports, therefore, as 
being expended on salt-marsh drainage, include not only the main 
10 x 30 inch ditches but also a large amount of 7 S20) inen 
ditching, the filling of depressions and the cleaning of ditches. 

Last summer a second ditching machine was built and started 
on the meadows north of Absecon. Up to December Ist, 1915, 
a total of 874,000 lineal feet of ditches 10 inches wide and 30 
inches deep had been dug by the machines, partially draining 
an area of 5,150 acres at an average cost of $2.33 per acre, in- 
cluding: repairs and depreciation of equipment. Of this 5,150 
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acres, however, it is estimated that only 2,000 acres have re- 
ceived the supplementary hand work necessary to complete the 
drainage and from previous data it is estimated that the cost of — 
the hand work on the remaining 3,150 acres will average 68 
cents per acre, bringing the average cost of the machine ditching 
supplemented with hand work to $2.75 per acre, and making the 
average cost per acre for the 2%4 years’ operations $4.00 per 
acre. 

The various methods and implements used can be divided intg 
two classes, the vertical ditchers and the horizontal. ‘The vertical 
ditchers are also divided into two classes, hand implements and 
power machines. On the contract work in Atlantic County, the 
first work was done by the U. S. Drainage and Irrigation Co. 
using the “‘three-man”’ spades. 

The 300,000 feet paid for by the State was installed with the 
Manahan “‘two-man’”’ spade and a power machine of the vertical 
class, which lifted out sods 10 inches wide and 30 inches deep 
and 12 inches along the course of the ditch. The second year 
contract work was done for Atlantic County by both the U. S. 
_ Drainage and Irrigation Co, and Manahan with all these imple- 
ments. 
The machine adopted by Atlantic melas for its work the 
third year is of the horizontal type with gasoline power. The 
principle is about the same as that of the gang plow, that is, a 
tractor or hauling: machine is anchored at a point on the meadows 
and pulls a ditch cutter toward it for a distance of 500 feet with 
a cutting speed of about 4o feet per minute. The hauling ma- 
chine then pulls itself ahead 500 feet, anchors and repeats. the 
operation. The hauling machine is mounted on skids and slides 
over the meadow. In this way the use of wheels is avoided and 
the necessity of laying track eliminated. — 

The sod removed from the ditch comes out in two strips 10 
inches wide and 15 inches deep, a strip being thrown to each 
side. ‘These strips, on account of their length, give less trouble 
than the blocks removed by spades as they cannot be floated back 
into the ditches by the high tides. The sides of the machine 
ditch are smoother than the sides of the spade ditch and there- 
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fore less liable to clog. The only apparent disadvantage is that 
the machine ditches are not absolutely straight, as the cutter 
sometimes swings six inches or a foot off the direct line. ‘This 
in no way impairs the efficiency of the ditch for drainage, the 
only disadvantage being that it is less pleasing to the eye. 

Atlantic County has been estimated as containing about 50,000 
acres:of salt marsh, including waterways less than 100 yards 
wide. Of this amount we find that up to December Ist, 1915, 
12,000 acres have been drained. We estimate that 20,000 acres 
will not need drainage on account of its low elevation and fre- 
quent submergence by tides. This leaves us an area of 18,000 
acres. still to be drained. From all indications this amount can 
be completed in two years. We will then find ourselves with all 
our own marshes, adequately drained for mosquito control, but 
we will still be subject to the invasions of mosquitoes from the 
marshes to-the north and south of us belonging to adjacent 
counties and separated from us only by the width of the rivers 
forming the boundaries. For our own protection, therefore, we 
must meddle with our neighbors’ affairs so that the drainage of 
the adjacent marshes will be assured. 

As I have stated, about 40 per cent. of the Atlantic County 
marshes are safe from breeding on account of natural conditions. 
In determining the cost of the balance of the drainage necessary 
in the State, I believe it can be safely assumed that similar con- 
ditions exist in nearly all the counties of South Jersey, but to 
avoid being too optimistic, I have placed the estimate as 20 
per cent. not requiring drainage. We then find that as the cost 
of ditching is tending to decrease in price rather than increase, 
it seems probable that the price of ditching will not exceed 1% 
cents per lineal foot. At this figure, the estimate of $3.50 per 
acre for salt-marsh drainage is reasonable. The results that can 
be obtained will more than repay the State for the expenditure. 
The efforts of this Association should be directed toward secur- 
ing an appropriation of $750,000 to be expended within two 
years, or three years at the most, for the completion of the salt- 
marsh drainage in the State of New Jersey. 
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THE PRESIDENT—The paper of Mr. Eaton is open for discus- 
sion. 


Mr. Gasxir1—lI should like to ask Mr. Eaton whether in his 
opinion it is practicable to conduct the whole of this drainage 
program within the space of two years? It seems to be, well, 
rather ambitious, in the light of what we*have done, but it di- 
rectly affects what I imagine 1s, to all, the vital point of the 
whole discussion, whether or not it is practicable to rid the State 
of this pest within a short time. My question is, Is that time 
a reasonably short one, or is it a little too short? 


THE PRESIDENT—Is there any further discussion? ° — 


Mr. DELANEY—I would like to ask Mr. Eaton a question. His 
estimate on the ditching seems to be so broad that I would like 
to ask him if he considers the different conditions of ditching 
throughout the State, or is he considering only the green-grass 
meadows in giving an estimate of the cost of drainage, or making 
ditches? 


THE PrESIDENT—It would seem that there is an evolution 
which is working in mosquito control, as in every other phase of 
our existence. One can but listen to the papers here to see that 
we are learning new methods, each one studying and trying to suit 
the methods to his own conditions, all of which seem ‘to differ 
from one another. It would seem to be a mistake to rush the 
thing faster than human intelligence and foresight can properly 
do it. We are not only educating the public, we are educating 
ourselves. We only have to go back a few years to have im- 
pressed upon us the unwise promises which were made by those 
best fitted to discuss and forecast the issue of this.problem. We 
see how mistaken they were. We see how far short their 
methods fell from what they expected in results. There is no 
question but what we are going to a finish on this thing. I think 
the element of time is absolutely essential and necessary. I think 
to ask for a tremendous appropriation to complete the work of 
draining the salt marsh of the whole State in two years may be 
the very worst step we could take. We, who have fought this 
thing for six or eight years, feel that our opinion should have 
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‘some weight and should be considered. Is there any further 
discussion before I ask Mr. Eaton to close the paper? Then I 
will ask Mr. Eaton to close the discussion. 


Mr. Eaton—I will answer Mr. Delaney’s question. As I said 
in the cost of drainage, South Jersey is very largely considered 
because South Jersey comprises about seventy-five per cent. of 
the total salt-marsh acreage of the entire State. The amount of 
marsh necessary for drainage in North Jersey, Hudson County, 
Bergen, and so forth, is comparatively small as compared with 
the number of acres in South Jersey, and for that reason it does 
not affect the average cost per acre to a great extent. 

Mr. Gaskill raises the question as to whether or not the work 
may be done in that length of time. I believe that it could be 
done fully and economically within three years. My reason for 
advocating doing it in such a short length of time is that, at the 
rate at which we are progressing, the public is rather a long 
sufferer. If the work can be done within two years, and future 
appropriations of a size sufficient to maintain the work made, I 
think the effect upon the public would be much better, and for 
that reason the necessity of doing the work in a short time I 
believe is evident. 


Mr. BARRows—Mr. Chairman, may I be permitted to open 
the discussion again to ask Mr, Eaton some questions, or is it 
absolutely closed? 


Mr. PRESIDENT—I don’t think we are bound by any hard and 
fast rules. We will permit you to ask any questions. 


Mr. BARRows—Mr. Chairman, we are seriously contemplating 
the experiment of introducing Mr. Faton’s machine in Monmouth 
County this coming year. I would like to ask Mr. Eaton if the 
machine is equally eHeeNe, in other counties of the State as well 
as Atlantic? 


Mr. EFAtTon—I see no reason why it should not be used on all 
salt marsh of the kind found in central and southern parts of 
the State, and most parts of North Jersey. 
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Mr. Barrows—The reason I ask, Mr. Eaton, is because I 
understood it has been abandoned in some parts of the State 
because of a sub-strata where the knife would hit fallen trees, 
stumps and roots. I simply want to correct the impression which 


I had. 


THE PRESIDENT—One of the best indications of the earnest- 

“ness of our efforts and the ultimate success is the fact that the 

young men are coming with us and are using their technical train- 

ing and devoting their lives to this work. It gives me pleasure 

to introduce one such in Mr. Gies, who is the Chief Inspector of : 
the Union County Commission. He will speak to us on the 

“Financial Side of Mosquito Control.’ 


The Financial Side of Mosquito Control. 


BY R. W. GIES, M. SC., CHIEF INSPECTOR, UNION COUNTY MOSQUITO ' 
EXTERMINATION COMMISSION. 


In treating the subject of the financial side of mosquito con- 
trol, | am not going to speak of the matter of the increase in 
property values as a result of anti-mosquito work, and I am not | 
going to treat the other considerations which enter into discus- 
sion of the worthwhileness of mosquito control measures which 
might be included under the topic, as I think these subjects will 
be treated fully by other speakers who can present them far 
better than I can. I do, however, want to bring up for your con- 
sideration this. afternoon three things: 

(1) An analysis of the cost of mosquito control work in for- 
eign countries, particularly in the tropical regions. 

(2) The cost of mosquito control work in various sections of 
the United States, with particular reference to New Jersey. 

(3) A very brief statement of the trend of the cost of mos-’ 
quito control work in our own State. 

The matter of the cost of mosquito control work in foreign 
countries is a rather difficult one to get definite statistics on, as 
‘in very many instances the records of the expenditures for mos- 
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quito control measures have not been kept separate from the 


records for the prosecution of the general sanitary measures in 
these various countries. It must be borne in mind that mosquito 
control in the tropics is- very largely a matter taken up with 
the prime object of eradicating disease, either yellow fever or 
malaria, while in most of the sections with which we are most 
familiar the prime object is the securing of comfort and the 
raising of real estate values by increasing the desirability of any 
section, both for home sites and for agricultural purposes, through 


’ the abolition of the mosquito. 


I will speak first of the expenditure for mosquito control work 
in Panama. The Chief Health Officer of the Zone advises me 
that the cost of anti-mosquito work in the Canal Zone, exclusive 
of the Christobal District, was approximately $63,oco for the 
fiscal year 1914-1915. The average population was 31,000, 
which would make the cost of anti-mosquito work in the Canal 
Zone 5 mills per capita per day, or about $1.75 per capita each 
year. These figures agree very closely with the estimates of 
Gen. Gorgas, former Chief Sanitary Health Officer of the Zone, 
and now Surgeon-General of the United States Army, and with 
the actual expenditures for anti-mosquito work during the past 
years since such work was undertaken at the beginning of the 
digging of the Canal. It must be borne in mind, however, that 
the charge of $1.75 per capita each year in the Panama Canal 
Zone includes expenditures which are not required of the Mos- 
quito Extermination Commissions in New Jersey. For instance, 
considerable screening work was done in Panama, necessitating 
the employment of carpenters, etc., and fumigation and other 
measures taken which are not ordinary expenses of the Mosquito 


Commissions of New Jersey. The pay of the men in the Pan- 


ama service is also somewhat higher than the pay of men in the 
New Jersey mosquito extermination work, as is shown by com+ 
parison of an estimate of Gen. Gorgas’ for the cost of carrying 
on anti-mosquito work in a town of 30,000 representing’ some 
6,000 houses. The monthly estimate is as follows: 
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Monthly Salaries. 
Each. Total. 
Heo MO mICeT! Bio's sac... nee $400 00 $400 00 

UO oabhvaAty is pPeCLOrs, |. .s.. ssc. see EAE Sate 125 00, 1,250 
2) VON Sin i ht Ae A ae MR Da ara LO an PN aR a eee 125 00 250 GO 
ameter a rperiter, hoes a ia ae ee aay 125 00 125 co 
ep@aneenter .Porentén, - ssc) ees ale mises 75 00 150 00 
tighten of - Cleaning, Squad, ..0) (hi. keesi eee de ~ 125 00 125 00 
Pore mien. (oi oh, CUR 6 IR on 75 00 300 00 
Deemer. oF Ditching Squads (i ulwee oa) poe oe 125 00 125 00 
MME GERAATY se tes Sate e'k pth a metas nh eta rh any 75 00 75 00 
MI IORET So Ae oly ter cmd, tes. ees soma iad ly aed rT 30 00 1,800 00 
IVa ria. ies Rbk iis Bis aah, iad a ees aie geek 400- 00 400 00 
Lita caitlin ei dation ss Polis ocak Sehatic ae Se $5,000 00 


The total of $5,000 per month or $60,000 per year would 
represent a per capita cost on the estimated population of 30,000 
people of $2.00 per capita per year, slightly higher than the 
actual figure just given, namely $1.75. 

In 1903 and 1904 Rio de Janiero, in Brazil, commenced anti- 
mosquito work, and to the best of the writer’s knowledge their 
annual appropriation, $1,650,000, has been granted for anti-mos- 
quito work in Rio. The aim here is the same as in Panama, 
namely, the elimination of yellow fever and malaria, and as in 
Panama, on account of the warm climate, work must be carried 
on throughout practically all twelve months of the year. Rio 
has.a population of 800,000 or goo0,c00 people, which brings the 
cost per- capita on the above annual appropriation to about $2.00 
per capita or about $4,000 per square mile, based’ on the 430 
square miles of land surface in this city. So much for the large 
scale tropical mosquito work, the cost of which has been $1.75 
per capita on an average. | 

The smaller campaigns in tropics show as follows: 

At Port Said and Ismalia, in the Suez Canal Zone, anti-mos- 
-quito work has been prosecuted for the eradication of disease at 
a cost per capita for the 50,000 people in Port Said, of 12 cents 
per annum, and in Ismalia, a village of 10,000 people, where 
the houses are further apart and the natural conditions are 
harder for prosecuting mosquito work than in Port Said, at a 
per capita cost of 50 cents per annum. ‘These figures, however, 


do not include the cost of major drainage work but simply the 
expenses for inspecting and oiling. I{ the cost of the general 
drainage work, what might be termed permanent improvements, 
is added, the cost would run up very much higher than these 
figures indicate. An average of about $5,000-each year is spent 
in Port Said. 

During 1903 and 1904 mosquito control was made effective in 
Honolulu; Hawaii, at an expenditure of $2,000 per annum. 
The population numbered 50,000. The area involved was 12 
square miles. This was an expenditure of 4 cents per capita and 
$166.66 per square mile per annum, but the above cost does not 
include inspection work which was furnished by the Board of 
Health, or the laborers and teams used which were furnished 
by the Department of Public Works, also the expenses of inves- - 
tigation and of supervision which were furnished by the Ha- 
waiian Experiment Station. The mosquitoes to be dealt with 
in Hawaii were the domestic species. The Department of Public 
Works codperated in the collection and disposal of refuse non- 
combustible material. ‘The low cost of the work in Honolulu 
was made possible only by the use of the local government ma- 
chinery and by the support of local public opinion. But if the 
other expenditures for administration, inspection and drainage 
were added to this amount, the cost would probably be much 
higher than the average cost of the work in similar sections in 
New Jersey. 

Ross, in ‘“The Prevention of Malaria,’’ quotes an estimate for 
the Island of Mauritius amounting to 135,000 rupees per annum, 
- or about $50,000 for a population of 375,000, or 13 cents per 
capita. Again, this estimate did not include the cost of the 
drainage work, which would add at least 60 per cent. addi- 
tional. The wages paid the laborers and inspectors, moreover, 
were but a mere fraction of what would have to be paid for 
similar class of labor in our own section. 

No figures are available as to the cost of carrying on anti- 
mosquito work in any of the other tropical or semi-tropical coun- 
tries where more or less wide scale operations have been in 
force. These campaigns include the yellow fever and malaria 
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work at Havana and New Orleans, the: work carried on by the © 


Superior Board of Health in Mexico, particularly in Vera 
Cruz, the work of the Japanese Army, the anti- malarial cam- 


-paign of the French Government in Algeria, the local efforts of 
the British in India, or the work of the Italian Government Ha 


the Roman Campagna. It is interesting to note in connection 
with this last anti-malarial campaign that the Italian Govern- 
ment did not try the method of reducing malaria through the 
abolition of breeding places of mosquitoes, but used methods of 
widespread dosing with quinine and pares screening of 
houses to fight the disease. : 

To sum up, then, it would seem that the average cost of the 


work where real thorough measures have been put in force in 


reduce mosquitoes, the cost per capita has been certainly at least 
$1.00 per capita per year, this being due, as stated before, chiefly 
to the fact that work has to be carried on all through the year, 
and the fact that the operations are carried on on a smaller 
scale, necessitating greater costs per unit,of work done. 
Contrast with the cost of anti-mosquito work in the tropics 
the cost of work in the United States. In Baltimore, for in- 
stance, during the past summer, where such a successful cam- 


paign was carried on, approximately $24,000 was spent with 


somewheres in the neighborhood of 600,000 people benefited on 
a per capita cost of 4 cents. The distribution of costs in this 
compaign were similar to those in the New Jersey work of the 
County Mosquito Extermination Commissions, amounting to 17 
per cent. for administration, 30 per cent. for inspection, 40 per 
cent. for labor, and 13 per cent. for tools and oiling. The cam- 


paign in Baltimore had the great advantage of having all of 


the City Departments working in codperation, the Street Com- 
missioner, Mr. Larkins, utilizing all of the waste ashes of the 


city for filling work. 


In New York City, mosquito extermination en! is done on 
an annual budget amounting to about $18,000 per year, most of 
the money being spent for the prosecution of the salt- marsh 
work. 

New Jersey, however, is the renter State so far where large 
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erants of money have been made for the prosecution of mosquito 
control measures. During the past year about $185,000 was 
spent in the nine counties which were active, and about one and 
three-quarters millions of people were protected to a greater or 
less extent from the expenditures of this money. I will not at- 
tempt an analysis of the distribution of this money, as the whole 
matter was so thoroughly covered by Dr. Headlee last year. He 
showed you at*that time two things: (1) That the cost per square 
mile varied from $722 in Hudson ‘County to $43 in Atlantic 
County, whefe, however, very little inland work is necessary; (2) 
He also showed you that along with the high cost per square mile 
of a thickly populated district, such as Hudson County, there 
was usually a low cost per capita, the range being from a little 
over 5 cents in Hudson County to 32 cents in Atlantic County, 
with an average of less than 15 cents for the State. , 
The elements which enter into the cost of mosquito control 
include the species of mosquitoes to be fought, the length of the 
active season, the character and extent of the breeding areas, the 


-_ jamount of cooperation to be secured from the general public, 


the coOperation of other municipal departments, and the legal 
authority and powers granted to the organizations carrying on 
mosquito extermination work. Practically all, of these factors 
vary so much in the different counties that it is a very difficult 
matter to draw. general conclusions as to what will be the ulti- 
mate trend of the cost of mosquito extermination in the various 
counties of New Jersey. 

I would like to present here, however, what I think will be the 
tendency for future years in the matter of the annual budget 
and the distribution of its expenditures. We can class the ex- 
penditures for mosquito work under Administration, Inspection, 
Permanent Elimination of Breeding Places, Temporary Elimi- 
nation of Breeding Places, chiefly oiling, Equipment and Educa- 
tion. Without attempting to weary you further with figures — 
of the costs in the various counties, it seems to me that the fol- 
lowing might serve as an average budget of expenditures, being 
modified to some extent by local conditions, but, nevertheless, 
_ being somewhat of a typical budget which the various counties 
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will more and more approximate in future years. ‘The items 
wy 


are as follows: 


rriministration, i 0) 425 dee ee 15 per cent 

PMEMECHION | bi... Hatha aoe emels | Meche ants ea 25 per cent. 

Permanent elimination of breeding places, ........ 4O per cent. 

Aemiporary Works) Leckie ae aaa nee ey a er 10 per cent. 

Banipment, 2 sacked Le alien ke Be eee ee . 6 per cent. 

POCUCation,::, 0s sive seas ee AG ee a 4 per cent. 
Total, 
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In this connection it will be seen that approximately 50 per 
cent. of the cost of carrying on mosquito control is spent for 
what might be called “finding” breeding places, and that only 
50 per cent. of the appropriation is spent for “actual elimination.’ 
‘The question then comes up, How are we going to decrease the 
amount spent for “finding” breeding places and increase the 
amount of the total spent on “actual elimination?’ ‘That is, we 
must increase the amount of money which might be charged to 
ditching and draining, and other forms of permanent elimina- 
tion of breeding places, in proportion to the cost for administra- 
tion and inspection. Of course it is realized, in connection with 
our expenses charged to inspection, that much of this work of 
inspection actually entails the elimination, ‘because when an in- 
spector finds a rain barrel or ofher similar breeding place, he 
usually abates or eliminates that breeding place in the same 


~. 


operation of inspection, although all of the cost of such elimina-. 


tion as this is included under inspectors’ expenses. We must 
increase the amount spent on actual elimination in the face of 
rising costs, for in anti-mosquito work, as in practically all other 


lines of business, the various operations for carrying on the 


work are costing more than similar operations cost in previous 


years. For instance, we have to pay $2.10 as the average daily | 


wage of foremen or laborers, where, we paid but $1.73 in 1912 
for similar work. We must pay our inspectors slightly more; 
our oil for the coming year costs 9 cents, where it cost but 7 
cents in previous years, and the same increased cost holds true 
in most all other items. | | 


~ 
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In the problem, then, of increasing the amount spent for 
“actual elimination,” and decreasing the amount spent for “find- 
ing’ breeding places, it seems unlikely that the amount spent for 
administration, 15 per cent., can be reduced very much, and it 
is obvious that inspection charges amounting to 25 per cent. 
cannot be reduced very much. We might, it is true, obtain a 
more efficient class of inspectors, so that each inspector would be 
4 able to cover more territory, but I think that the average inspector 
of the Mosquito Commission is as intelligent, faithful and efh- 
cient as the inspectors of any department of the municipal gov- 

ernments. ‘The men at present are covering on an average any 
wheres from 2 to 10 miles of territory apiece, and this amount 
cannot very well be raised if efficient work is to be done. The 
big saving, then, must be made in the cost of permanent or tem- 
porary elimination of breeding places, unless a different pro-— 
cedure of exterminating mosquitoes is found. 
We must try more and more to put the bulk of the cost of this 
work on the property owners wherever it is possible, particularly 
those who obtain direct benefit from the drainage operations. 
We have made this attempt in our own county with fairly satis- 
factory results. We estimate that from $20,000 to $25,000 1s 
spent by private property owners each year in permanent drain- 
age work, or practically as much again as our yearly appropria- 
tion. If as much as that can be counted on in an anti-mosquito 
campaign, our costs would then be approximately as follows: 


PMCOmATMIST RATION, ws... Bak ve wae ROM CL Jeers sed Au EAL 8 per cent. 
OE SGIORY CM a ae Se oe bee dl) iia MAM Pewee « 16 per cent. 
Smid nermament, <. 0) eR ee Pe YS 67 per cent. 
esr TARE ES Hic yA a RNY te tate Nes highle cm <3 Wels Q per cent. 
Melee t yt). oe PRS OA bate Fal 6 este gee aie 58 per cent. 
RMN el PON re le ee Rage uhh eyes jo a 2 pet cent. 
eA TAL Gy eyes St Ke Sb NEC 3 per cent. 
EMME EMIME OWS ff Niece iss Shee ows ehae oo oda WS 2 per cent. 


_ That is, only one-fourth or one-third of the amount usually 
spent for anti-mosquito work would represent overhead and in- 
spection charges, that is, the cost of “finding’’ breeding, while 
two-thirds to three-fourths would represent the amount of money 
actually expended for elimination. 
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I think you will agree with me that to get this drainage work 


done by private owners it is necessary to modify or alter the ~ 


present laws, giving greater powers to the Mosquito Extermina- 


_ tion Commissions to compel the owners of swamp land, if neces- 


sary, to do drainage work rather than go through the red tape 
and loss of time of having notices served through the local 


‘Boards of Health. When the proper time arrives for the passage 
of such a law, I am sure that this Association should lend its 
influence as a step in the right direction toward reducmg the 


cost of anti-mosquito work. 

The figures presented by Dr, Headlee last year in his analysis 
of the cost of the anti-mosquito work, gives us some idea of 
what will probably be the future cost of the work. An analysis 
of these figures seem to indicate that the trend of future costs 


will be about as follows: In municipalities where the population 


is more than 10,000 people per square mile, the work will be 
carried on at a cost of from 2 cents to 5 cents per capita per 
annum, or from $300 to 500 per square mile, provided that very 
much more thorough work is not demanded by the citizens at 


large. In counties of from 3,000 to 10,000 population per square 


mile, the cost per capita will probably range from 5 cents to 9 
cents per capita or from $200 to $300 per, square mile. In 


counties less than 3,000 population per square mile, | think that 


the cost will range from 9 cents per capita up, with an average 
of 15 cents per capita per annum, and that the cost per square 
mile will be from $75 to $200 per square mile. , 

I want, then, to leave these things in your mind: (1) The 
cost of effective anti-mosquito work in the tropics has been about 


$1.50 per year. (2) The cost in New Jersey has been only 15 . 


cents per year. (3) The tendency of future years will be less 
money expended by Commissions and more by the owners along 


- somewhat the lines herein indicated. 
I feel sure that the people of New Jersey are perfectly willing — 


to pay 15 cents per capita each year or less, for the reduction of 
mosquitoes, and the results of the post-card canvasses in the 
various counties of the State showed that this view was practically 
unanimously endorsed by the people in these typical counties. 
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‘ é THE PRESIDENT —This paper of Mr. Gies is open for dis- 
o., .Leussion. : | 
Mr. Lee—I would like to ask the gentleman if he found, 
_ in going through his various sources of information, any reports 
or statements which would indicate the percentage of value 
derived from the places where two dollars per capita was spent, 
as compared with the places where ten cents was spent. In other 
words, did they get that much more immunity from mosquito 
nuisance ? | 
Tur PresipeNt—Any further discussion, or any further 
questions? If not, I will ask Mr. ,Giles to close the discussion. 


Mr. Lee—He also made the statement, I think, that he could 

secure! laborers for $1.73 per day. In Essex County we were 

- not able to secure laborers for less than $2.00 per day, and I 
agree with him that we will have to pay more later on. 


THE PRESIDENT—MTr. Gies, will you respond to Mr. Lee? 


Mr. Gres—Mr. Chairman, I am unable to give actual sta- 
tistics as to the efficiency of the work as far as actually reducing 
the number of mosquitoes in those places where, for instance, 
five cents per capita has been spent in a county, or fifteen cents. 
has been spent per capita, or, as in the tropics, two dollars per | 
capita. This could only be determined by a series of night col- 
lections in each place to find out the prevalence of mosquitoes on 
the wing for purposes of comparison with the number in other 
areas. No such night collections have been made “in the tropics 
as far as I know. I know this, however, that in the counties 
where work has been carried on, I should say a reduction of - 
eighty-five to ninety per cent. of the mosquitoes from the number 
we had five or ten years ago has been possible, and has been the 
usual thing in most summers. But as to the comparative eff- 
ciency of the results that have been obtained in these counties and 
in the tropics, I could not say. I think, however, the estimate I 
have given, fifteen cents per capita per annum, is a fair average 
of the cost of carrying on the work in this State. | 


Dr. Howarp—In the tropics where the work has been de- 
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voted to the elimination of the disease-bearing species, the ex- 
penditure has been amply justified, no matter what it was. They 
have eliminated yellow fever and malaria, and the cost was 
undoubtedly small compared with beneficial results. — 

Just a word in regard to Mr. Gie’s figures in Honolulu. I 
visited Honolulu last summer, and talked with the President of 
the Territorial Board of Health. I do not know the cost of the 
initial campaign of a number of years ago, but since that time 
the work has been entirely under the Board of Health, and the 
charges have been reduced year after year until at the present 
time they are very small; and during my stay in Honolulu I did. 
not see a single mosquito, although I was hunting them. The 
salt-marsh mosquito is not the problem there, and they have no 
malarial mosquitoes. The yellow fever mosquito and the other 
rain-water-barrel mosquitoes are the ones which concern them. 


Mr. GrEs—Just a word more. I think Dr. Howard has stated 
that most of the mosquitoes were yellow-fever mosquitoes and 
domestic mosquitoes breeding in the neighborhood of houses, and 
that they do not have to fight salt-marsh mosquitoes or malarial 
mosquitoes, and all the rest of the mosquitoes found in our com- 
_munities. Now, it is a comparatively simple matter to do yard 
inspection work, and the cost for eliminating simply the breeding 
places around houses is very much less per capita than where 
you are carrying on a general campaign. ‘That will, to some 
extent, explain why where in. tropical countries they are doing 
work against»not only the yellow-fever mosquitoes, but malarial 
mosquitoes, the figures are very much higher than they would be 
in Honolulu, for instance. 


Tue PresIDENT—The Program Committee have prepared a 
symposium on “Recent Advances in Mosquito Control Work,” 
and it gives me pleasure to introduce our worthy First Vice- 
President, Dr. William Edgar Darnall, of Atlantic County. 


Dr. Darnati—Mr. President, ladies and gentlemen: Our 
problem in South Jersey resolves itself into two varieties of 
mosquitoes. As you probably know, Atlantic County and South 
Jersey is not troubled with the various kinds of mosquitoes that 
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have been mentioned here in the last fifteen minutes, which are 
more or less troublesome in other parts of the State. Our 
problem is simply pipiens and sollicitans. The other varieties of 
mosquitoes do us very little harm and cause us very little trouble. 

In regard to the pipiens there is really nothing new. Its 
control means faithful, conscientious house-to-house inspection 
every fourteen days or every ten days during the mosquito 
breeding season. It means a constant watchfulness and con- 
scientious inspection. We have found that the efficiency of our 
work was very much increased by a follow-up plan. In other 
words, you can’t depend absolutely on the ayerage inspector 
unless you follow him up and check up his work, so during the 
last season we employed a man to go around and do a species of 
detective work, or at least check up the work of the various 
inspectors. We found this increased the efficiency of the house 
work very materially. As was the experience in preceding sea- 
sons, our worst breeding places were found under houses where 
stagnant water laid. In special instances openings sufficient 

to admit a man were made, so that a man could get under the 
house. High-pressure pumps were used to pump oil into those 
places where, of course, we could not tear down a man’s house. 

The real problem in this community is the salt-marsh mosquito, 
the problem of all South Jersey. I can truthfully say that at 
the present time we have about mastered the situation as far as 
the pipiens is concerned. 

The work which costs us money is draining and ditching these 
50,000 acres of salt marsh in Atlantic County. We have made 
a decided advance in this work. The able Chief Inspector for 
this Commission is a very modest man, and you wouldn’t ever 
know, if I didn’t tell you so, that he is an inventor of the ditching 
machine, which has enabled us to go along with a great deal 
more speed, and which has reduced the cost of our work, as he 
tells you, about fifty per cent. We have done as much work in 
the last year, almost, by reason of this machine ditching as we 
did in the two years previous. In 1913 the State helped us out 
and put in 300,000 feet of ditch. That same year our own Com- 
mission put in 404,365 feet, largely by hand spades. In 1914 
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the State helped us out to the extent of 136,000 feet, Our own 


county put in 428,367 feet. In 1916 our local Commission cut 
about 825,100 feet. All told, the State has cut about 436,000 
feet and the county 1,657,832 feet, making a grand total of 


2,093,832 feet, which has eliminated breeding over about~-12,000. 


acres. 


As was told you by Mr. Eaton, it is estimated that there are. 
about 20,000 acres that do not need drainage, low-lying little 


islands back of Atlantic City and other places, which the in- 


coming tide completely overflows. That kind of an island or — 


marsh does not need drainage. It brings in enough of the little 
fish to eat up all of the mosquitoes present, if any. — 
We have to the north of us and to the south of us our main 


‘“mosquito-breeding areas. It might be well to mention a news- 


paper article that appeared the other day in one of the Phila- 
delphia papers and in the Atlantic City papers, to the effect that 


certain individuals had bought up large areas of salt-marsh - 


land over in the neighborhood of Mays Landing. ‘There was 


some little local excitement when it was stated that this was 


bought by the government for the purpose of establishing muni- 
tion plants, but it turned out that a syndicate had been organ- 
ized—that ‘they had realized that the output of salt hay had 
doubled since the mosquito drainage work had been done over 
there—to go into the business of marketing salt hay on a large 
scale. 

This last summer, up to August thirteenth, Atlantic City was 
remarkably free ‘from mosquitoes, although it was admitted 
that it was one of the worst mosquito summers for many years. 
The results, therefore, up to the present time, have been more or 


less encouraging. We have felt that we are accomplishing some- 


thing. In previous years mosquitoes were very troublesome in 


this community in May. Even our first year’s work, ditching 


and draining the meadows just adjacent to Atlantic City, pre- 
vented the mosquitoes from being troublesome in 1914 until the 
nineteenth day of July. This last summer mosquitoes were not 
troublesome until the thirteenth day of August, and we think 
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that shows that as the work progresses the mosquitoes are 
diminished. : 

When we first undertook this work, and when I was appointed 
on this Commission, I must confess I didn’t know anything 
about it. I was like a baby learning his A, B, C’s, and as Dr. 
Hunt has so well said, we are not only educating the public, but 
we are educating ourselves. We have learned a great deal in 
the last three years or four years about the mosquito problem, 
and not a man on our Commission had ever given it a thought, 
or paid any attention to it. When we looked over the work and 
saw what we were up against, we were more or less discouraged. 
We were discouraged on account of the vast extent of it. We 
did not feel that within five or six years we would be able to- 
make enough impression for anybody to notice it at all, and yet, 
after two years’ salt-marsh work, we have commendations every 
‘now and then from all*around us. An editorial from the At- 
lantic City Press of August fourteenth, 1915, one day after our 
first great influx of mosquitoes: 


“Not in the memory of the oldest citizen has there been a season cursed 


with so few mosquitoes, as far as Atlantic City and county are concerned. — 


The dearth of the pest is amazing. Chinese punk sales have fallen to 
nothing in this city. ’ 

“Of course we are not foolish enough to attribute this solely to the work 
of the mosquito exterminators. But we do believe that their work has had 
much to do with it, especially in eliminating rain barrels and stagnant water 
in back yards, where the domestic species of mosquito is bred, and in draining 
the salt marshes within a radius of five or six miles of Atlantic City on all 
sides. . 

“Tt may be that we ought to be ‘knocking wood’ for fear the land breezes 
of the late summer and early fall will bring the large-sized salt-marsh 
mosquitoes from the undrained meadows along the Great Egg Harbor and 
Mullica Rivers. But even if this occurs the incident will merely go to prove 
that the work of the Mosquito Commission has been effective and that when 
the Commission has been able to drain all meadow land in Atlantic County 
the mosquito and Atlantic City shall part company forever. Speed the day.” 


We have had numerous comments in this fashion, not only 
from ‘the city papers but from the county papers, so, therefore, 
in about the latter part of October the Commission sent out 
letters to a number of prominent citizens asking the three fol- 
lowing questions: 


, At, 


aid rae the work of the Commission so far been of any value in ei oa 
ae number of mosquitoes in this community? 

“2. Have you been troubled seriously with mosquitoes in your bedrooms 
at night? 

“3. How has this community compared with other localities as regards 
the mosquito pest during the past summer?” 


We immediately received a number of strong letters and 


testimonials, and I want to read only two or three of them. The 
first from Allen Kk. White, who is one of the proprietors of the 
Marlborough-Blenheim Hotel: 


“I wish to take this opportunity to tell you that I am thoroughly con- 
vinced that the work accomplished by your Commission is bearing out in 
results all that was claimed for it. It is the belief of the writer that the 
fresh-water variety of mosquito, breeding within our town, has been almost 
eliminated, and the salt-water variety, which, as I’ understand, travels with 
favorable winds for considerable distance, has been very much decreased. 

“Taking up your three inquiries I am answering them as they are put. 

“rt. Tio my mind the work of your Commission has been of: very great 
value to this community in reducing both the local and fresh-water mosquito 
and the salt-water mosquito. 

“2, During the past year we have had practically no mosquitoes at night 


in our bedrooms and very few in the house on our lower floors. In fact,” 


until about the middle of the summer there was scarcely a mosquito seen 
about the house. You will recall that about this time we had quite a con- 
‘tinuation of southwesterly winds which seemed to blow from down back of 
Ocean City, and this wind brought large numbers of the salt-water variety 
of mosquito which were troublesome for about two weeks, practically only 
during the prevalence of this wind. . 

“3. From my personal observation I believe that we had fewer mosquitoes 
in Atlantic City this summer than at any other shore resort in South Jer- 


sey. In fact, the writer visited several of the more southerly resorts, where 


ditching has not been done on the meadows back of them, during part of 
the summer when we had no mosquitoes here, and I found at those resorts 
that they were very much troubled with the mosquitoes in the evenings, so 


that in one resort particularly they found it necessary to spray with some 


chemical to try to drive the mosquitoes out of the house. 
“From the above you can see that I.am ‘quite enthusiastic of the results 
- your Commission has accomplished, and I sincerely hope that the ditching will 
be continued energetically until all of the meadows within at least 4o miles 
of Atlantic City have been thoroughly ditched, and I believe when this is 
accomplished and some sections of the marsh lands have been taken care of 
that the mosquito will be unknown in this resort. : 
“Yours very truly, - 
“ALLEN K. WHITE.” 
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The next letter is from Daniel S. White, president of the 
Traymore Hotel Company, the hotel where you are holding your 
meeting : 


“Yours 30th ult. asking my opinion on three questions which you asked 
received. 

“T. The work of the Commission, in my opinion, has been good, both in its 
performance and its results. 

“2. I can honestly say I have placed neither mosquito bars nor screens 
in my rooms this year. I am on the fifth floor of the hotel, and have not 
seen or been bitten by five mosquitoes in our rooms this year. 

“2. I have traveled little in other localities this summer, but here the 
mosquito has bten almost an unknown quantity. At the Country Club, where 
I play golf several times weekly, I should say you have reduced this pest by 
eighty per cent. “Yours truly, ’ 

“D. S. WHITE.” 


The next letter is from Joseph A. McNamee, a prominent 


banker, Marine Trust Company: 


“TI. Iam of the opinion that the work of the Commission has resulted in 
reducing the number of mosquitoes in this community. 

“2. I did not notice a mosquito in my bedroom once during the past 
summer, 

“3. I am unable to make a comparison of the mosquito condition in this 
locality with other places, but from reports that came to me I am satisfied 
that other places suffer more from mosquitoes than we do.” 


The next letter is from Brinckle Gummey, a prominent mem- 
ber of the School Board, and prominent business man. Answer- 
ing the first question, he says: 


“tT. It has, without a doubt. 

“2, Have not been troubled at all in our dhedreourst 

“3. Atlantic City, to my mind, has been wonderfully benefited by the work 
of the Commission. 

“The writer made several visits to Cape May during the summer and 
found the mosquitoes there so thick that there was no rest or peace from 
them, “Yours truly, 

“BRINCKLE GUMMEY.” 


This is the map you looked at a few minutes ago of Atlantic 
County and the salt marshes. The island on which Atlantic City 
is situated, the upper part here represents Atlantic City, down 
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through here Ventnor, Margate and Longport, a stretch of about — 


ten miles. Since Atlantic City has been built up and improved, 
mosquitoes, as well as sanitary matters, of course, have been 
better, but not so with the lower part of the island, the chief resi- 
dent portion of Atlantic City. Now, we started our work right 
back of Atlantic City. We thought that if we cleaned up all 


this area back of Atlantic City first we would do the greatest - 


good to the greatest number, and the very black markings show 
where the work has been done. ‘The islands did not need drain- 
age for they are covered by the tide at frequent intervals. 

Along Great Bay and the Mullica River in Atlantic, Ocean 
and Burlington Counties lie about 50,000 acres of undrained salt 
marsh. With some minor exceptions we have drained all the 
territory from Leeds Point to Somers Point, and, for a consid- 
erable distance up the northeastern bank of the Great Egg Har- 
bor River. ‘The most relief on the Shore Road, as we call it, 
outside of Atlantic City, has been found at Pleasantville. Now 
as you walk north or south, or ride, every mile you go you are 
troubled just that much more with mosquitoes. 


I want to say one or two words about the meteorology of 


Atlantic City, which has a good deal to do with mosquito trouble. 
We are fortunate enough to have a beach that lies almost facing 
south. A study of the Weather Bureau Reports. at Washington 
some ten or fifteen years back show that in summer time the 
winds rarely blow from the north. If they did the mosquitoes 
would in past years have greatly retarded, if not have prevented, 
the building of Atlantic City. Since the drainage work has 
reached large proportions winds from, the south no longer relieve 
merely Atlantic City, but also free Pleasantville and the villages 
up and down the Shore Road, from Absecon to Somers Point. 
When, however, the wind comes from the southwest, the situa- 
tion is changed, and the mosquitoes bred along the Tuckahoe 
River and south of the Egg Harbor River are blown 15 to 20 
miles into the lower part of the island at Longport and Margate, 
whence they work up into the city. 


Now the point I want to make is that the results of our work — | 
are being minimized by conditions in Cape May County. Sup- — 
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pose we clean up the balance of our breeding territory, this flour- 


ishing community of between 50,000 and 60,000, with its sum- 


mer population of 400,000 more, is still subject to these south- 
west wind flights from our sister to the south, 
We are more than pleased to hear that Cape May is planning 


to take up the work of drainage this coming summer and we 


earnestly hope that nothing may interfere with its rapid progress. 


THE PRESIDENT—I will next call on Mr. E. B. Walden, of 
Hackensack, representing Bergen County. 


Mr. Lesire—Mr. Walden is not present, Mr. Chairman and 
gentlemen, and I have been asked by him to express his regret, 
that business matters kept him from being here at the last 
moment. He has sent his paper, which I would like to read. I 
would also like to express a word of regret for Mr. Vannote, 
who is the President of the Bergen County Commission, because 
he is unable to be here this afternoon. 


Progress of Anti-Mosquito Work in Bergen County, — 
BY E. B. WALDEN. 


‘Mr. Chairman, fellow members and friends—As I understand 
the purpose of this symposium it is to give those present an idea 
of the work which is being carried on in each county and, if pos- 
sible, to bring out some particular problem which will prove of 
interest to all. Therefore it seems becoming at this time to re- 


_view briefly the progress of anti-mosquito work in Bergen 


County, in order that you may comprehend the present status of 
the work. The Commission wastorganized in 1913 but no work 
was done in that year save such as the members of the Commis- 
sion were able to accomplish as individuals. In 1914 a vigorous 
publicity campaign was inaugurated. The county was thoroughly 
canvassed, and the problem of mosquito extermination was 
brought before the people by means of lectures and moving pic- 
tures. The result of this publicity work was the creation of a 
strong sentiment throughout the county demanding a. county- 


_ wide mosquito control. Yielding to this pressure, the Board of 
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Freeholders granted $14,000 to be used in mosquito extermina- 
tion work during 1915. So that it might well be said that 1915 
marks the real beginning of labor of this nature in Bergen 
County. This county is then the youngest of the counties in the 
northern part of the State in the work. The other surrounding 
counties, with two and three years of actual work to their credit, 
are naturally in a more stable and developed condition than is_ 
Bergen. Our work-is still in its infancy, and its undeveloped 
condition puts us in a position where we cannot as yet safely 
predict Utopian conditions for the people of Bergen County 
during the coming summer. But we believe that the foundation 
which we have been able to build is a firm one and that it will be 
able to support the further work which we are at present con- 
templating. | 3 

Upon the upland, Bergen County presents a condition much 
similar to the other neighboring counties, and the methods which 
we have used to combat the breeding in these sources of trouble 
approximate those used in the other counties. Bergen County 
is, however, essentially a commuting county, and for this 
reason we have found on inspection that the premises are 
very neatly kept and quite free from artificial breeding places. 
For this reason our house inspection in certain communi- 
ties has not been quite as rigid as is customary. ‘The salt 
marsh of Bergen County, however, presents a problem which 
is unique. ‘To my knowledge there is no marsh /im the 
State that is similar to it. It is said that Bergen County 
has 8,000 acres of salt marsh. More than 60 per cent. of 
this, however, is not real salt marsh, but might more accurately 
be termed quasi marsh. In the ordinary salt marsh it is excep- 
tional when the peat runs shallower than 30 inches. In digging 
a. 30-inch ditch little difficulty is .experienced=in —gettme (ie 
depth through this characteristic marsh mud. But in Bergen 
County this shallowing of the peat is the rule rather than the 
exception. ‘There are scattered here and there on the meadow 
old cedar swamps, varying in size, some very small, others over 
a mile in length. The conclusion to be drawn is that at one 
time this entire area now designated as salt marsh was a great 
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cedar swamp. ‘The result is that, although the old trees have 
disappeared, the roots and stumps still remain just beneath the 
surface of the meadow. So that in digging ditches, instead of 
meeting the expected cutting through soft porous material, con- 
ditions are presented which are very similar to those found in 
constructing drains on the upland. The result was that it was 
found not only very slow work to dig the necessary ditches, but 
extremely difficult to get ditches down to full depth. Despite the 
extreme difficulties thus created, the State and county working in 
cooperation succeeded in placing nearly 90 miles of ditches on the 
salt marshes of Bergen County during this, our first season of 
active work. In certain localities, where it was found almost im- 
possible to get the full 30 inches depth, a special arrangement 


‘was made whereby the drains were to be from 18 to 20 inches at 


the woodland and even in fall attaining the required depth of 
30 inches at the outlet. This arrangement was made only on 
such places as necessity seemed to demand it, and I should say 
that not more than 15 per cent. of the ditching cut was of this 
character. We have had to meet other problems on our marsh 
land caused by poor outlet streams, sewage pollution, sunken 
meadows and poorly installed tide-gates, but as these questions 
are common to all the counties at work, it does not seem wise to 


stop in this paper and go into them in detail. This matter of 


underlying and intertwining roots and the presence of stumps 
so generally over the entire meadow is of so serious a nature 
that it served to complicate the work and render it more costly 
than was at first contemplated, and for this reason it has been 
treated somewhat at length. 

Oine other condition with which we find ourselves contending, 
and which, so far as can be ascertained, is peculiar to Bergen 
County, is that the cedar swamps themselves, of which mention 
has previously been made, are prolific breeders. Inspection 
showed that early in the spring breeding of cantator was going 
on in these swamps. This was not in itself alarming, as it has 
been known occasionally in the spring that breeding will occur 
in places of this kind. Early spring breeding was looked for, 
but it was expected, and inspections of other years had lead us 
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to firmly believe, that through the summer months the increase 
of foliage would bring about conditions which would prevent 
further breeding. Such hypothesis, however, was not proved as 
the summer advanced. In June breeding was still found. Early 
in July we kept a large gang of men constantly at work oiling 
the breeding which was pronounced in several of these swamps. 
And again in the middle of August inspection proved that breed- 
ing and extended breeding was going on. In July and August 
the breeding noted was of sylvestris rather than cantator. It 
may be that the breeding found in August was due to the extra- 
ordinary weather conditions of that month, and is by no means 
normal. We feel, however, that until cared for these so-called — 
cedar swamps are a menace. <A decided effort will be made 
during the coming season to bring into effect some scheme of 
drainage which will render the worst sections free from breeding. 

These, then, are the two extraordinary problems which Bergen — 
County is facing in her anti-mosquito work: a salt marsh under- 
lined with roots and stumps, making the cutting of ditches for 
drainage extremely difficult and costly, and increasing in pro- 
portion cost of maintenance; and the presence of acres of old 
cedar swamps which afford breeding places hard to drain and 
harder still to oil. If we have seemed a little slow, therefore, in‘ 
conducting the work in Bergen County, it may be attributed in 
part to those unusual conditions. We are not, however, discour- 
aged, and fully believe that we will be able to work out a drain- 
age scheme which will enable us to gain control. In drawing this 
paper to a close, [ would call your attention once more to the fact 
that we have started slowly, and are not yet really under way in 
Bergen County. We have installed, however, a comprehensive 
drainage system on our salt marsh which be increased as found 
necessary during the present spring. We are also planning to 
install such supplemental tide-gates and dikes as conditions seem 
to warrant. On the upland we have set in motion a plan of - 
inland swamp drainage which will be increased and perfected 
as our strength becomes greater. Our house inspection will be 
conducted on much the same lines as previously. In other words, 
we believe that we understand the problem that is ours, and we 


oF 


are not only ready but eager - to get at it. In other years, Bergen 
County, by reputation, supplied the whole northern section of the 
State and most of New York with mosquitoes: During the 
coming seasons it is difficult to see how we are going to raise 
enough for local consumption, so Essex, Hudson, Union and 
Passaic as well as New York are respectfully requested to look 
elsewhere than to Bergen for its mosquito supply. “The Bergen 
County Commission has received a substantial appropriation 
from the Freeholders for the work of the coming year. Profit- 
ing by the mistakes and experiences of previous work, it is pre- 

pared to apply those funds carefully and éfficiently. Bergen 
~ County may be one of the babies in mosquito. work, but, if so, it 
is gaining in strength, and may soon be counted on to take its 
place with the full-grown, lusty warriors who have accomplished 
undeniable results by the practical application of well-established 
theories. | 


Mr. RipER—In connection with the drainage of swamp lands 
that have been cedar swamps a statement of my personal experi- 
ence might be worth while. I have used dynamite for years and 
used it effectively. I can dig more ditches with dynamite for 
ten dollars than I can dig by hand for a hundred. 

Where the meadow is moist and difficult of drainage, this 
method is most efficient. I cut the sticks of dynamite, which 
weigh about half a pound each, in two pieces and place them 
about eighteen inches apart, right along a forty-foot line where 

vat the ditch. Lighting one fuse explodes them all, and we 
have a ditch open immediately the length that dynamite has 
_ been placed, and that really needs little cleaning out. Where the 
mud is not so soft, I place the sticks of dynamite closer together. 

Now, I remember an experience of some twenty-five years ago. 
in the course of which it became evident that much better 
drainage could be obtained by cutting a channel across an area 
of extreinely soft ground and thereby shortening the course of 
the outlet stream. The ground was so soit that men feared to 
_ venture on it. A line of dynamite sticks was laid along the 
course of the proposed ditch by walking along broad boards 
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which were lzid on the mud. The dynamite was exploded and 
the stream at once accepied the new channel, and is still using it. 


THE Presipent—It gives me pleasure to call upon one of 
the staunch friends of mosquito work in this State. Mr. Camp, of 
Pierces, Cape May County, is one of the best friends this work 
has in New Jersey, and I am very glad to have him: make some 
few remarks on Cape May problems. 


Mr. Camp—Mr. Chairman and gentlemen: This is the third 
time I have stood before you to try to keep Cape May County on 
the map. I have tried to do my best, and to-day I think that I 
can bring to you better news than I have before. For the last 
two years I have told you about what a beautiful county Cape 
May was, the best in the State, and about how it could be drained 
and ridden of mosquitoes. Its natural resources were adequate 
to the demand, and all we wanted to do was to get to work, but 
I could not impress on the Freeholders and the public-spirited 
men of ‘Cape May County the necessity. A great many’ said it 
could not be done, but I said from the first start, after listening 
to the remarks of men who knew, that it could be done. As I 
went about the county advocating the cause, to the best of my 
ability, the Freeholders would say, ““No use; can’t be done, Camp; 
lot of hot air.’ I have continued to advocate the cause just as 
vigorously as ever, and I want to see you go on with the good 
work, that Cape May County may, in the near future, wale up 
to the advisability of doing the work, 

Dr. Headlee was down the other day, and we had an audience 
with the Freeholders. The doctor explained the thing in a very 
nice manner and told them what had been done, and they all 
listened attentively, and finally one old fellow, greatest kicker 
‘in the Board, got up and said he really believed that he had been 
converted in the last year. I didn’t say Amen out loud, but I 
felt like it, and they were all serious. 

Now, all the Boards of Trade of the different seashore resorts 
have organized and are advocating the elimination of mosquitoes. 
We have asked this year for ten thousand dollars. The State has 
promised to give us what aid it possibly can. If we can get the 
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ten thousand dollars from the Freeholders and the State to back 
us up, we ought to do something. 

Now, I don’t know, gentlemen, that I could interest you in 
anything else. We are progressive in Cape May County, while 
we are a little backward on some things. We have got the finest 
county in the State, the best resorts there is along the sea 
coast—not quite as large as Atlantic City—but we are going 
some, and some day I hope to come before you and say that we 
have got every foot of meadowland in Cape May County 
drained. 


Tur Presipent—The Chair has just received this letter which 
comes in appropriately at this point: 


“New Jersey Mosquito Extermination Association, Hotel Traymore, Atlantic 
Cay. Ni J.: 

“GENTLEMEN—Enclosed please find copies of resolutions adopted by the 
Chamber of Commerce of Cape May County Seashore Resorts at its regular 
monthly meeting at Ocean City, Thursday, February 17, 1916, which I have 
been directed to transmit to you with the request that they be read at the 
meeting of ae New Jersey Mosquito Extermination Association. 

“Yours very truly, 
“CLAYTON Haines Brick, 
“President 


“Chamber of Commerce of Cape May County Seashore Resorts. 

“WHEREAS, The attention of the Chamber of Commerce of Cape May 
County Seashore Resorts has been called to the public statements that the 
people of Atlantic County ‘are grieved over the attitude of Cape May County 
in virtually blocking Atlantic City’s plans’ for the extermination of mosqui- 
toes in the territory adjacent to Atlantic City in Cape May County; and 

“WHEREAS, The Chamber of Commerce of Cape May County Seashore 
Resorts created a Committee some months ago to further the work of 
mosquito control in Cape May County, which Committee by its efforts with 
individual members of the Board of Freeholders and by its appearance before 
the Board of Freeholders at the last meeting of the said Board has succeeded 
in arousing much interest on the part of the said Board of Freeholders and 
the public generally in the matter of mosquito extermination; and 

“WHEREAS, A majority of the members of the Board of Freeholders of 
Cape May County appear to be in favor of making an appropriation to 
defray the cost of mosquito control in the county; now, therefore, 

“Be it resolved, That the Chamber of Commerce of Cape May County 
Seashore Resorts takes this opportunity to express to the New Jersey 
Mosquito Extermination Association, now in session at Atlantic City, its 
entire sympathy with the mosquito extermination movement, and pledges 
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itself, through its Committee and its individual members, to use its best 
endeavors to secure a substantial appropriation from the Cape May County 
Board of Freeholders for the purpose of mosquito control, and to continue 
to urge such yearly appropriation as shall be necessary to rid the county 
of Cape May of the mosquito pest; and 

“Be it resolved, That copies of these resolutions be forwarded to the New 
Jersey Mosquito Extermination Association, to be read at its annual con- 
vention at Atlantic City.” 


The next number on our program was by Mr. Spencer Miller. 
Tam sorry he is not here. You all know him, but as he is not here 
and we will pass it by, so it comes to my good friend, Dr. 
Brinkerhoff, of Jersey City, to tell us of the work in Hudson 
County. 


Dr. BRINKERHOFF—Mr. Chairman, there is not very much for 
me to say in regard to Hudson County, because we are probably 
following out the same line of work in the advancement of 
mosquito control as every other county in the State. Mr. Delaney 
has practically told you all of the advances that we have made in 
Hudson County during the past year. We are following out 
the plan of a year ago in this year installing one electric pump 
in the meadows that cannot be drained by gravity, simply because 
of the fact that the old dike system of years ago draining the 
meadows allowed the meadowland itself to become shrunken, as 
was shown in Mr. Slater’s paper of last year. We are handi- | 
capped the same as Bergen County by the presence of large salt 
marsh, which is more than twice the size of the combined salt- 
marsh areas of Essex and Union Counties. For the smallest 
county in the State we think we have some meadowland, and the 
whole is gridironed by railroads. We have considerable difficulty 
in so draining our meadows as to keep them dry and for that. 
reason these pumps have been put in. We have about 700,000 
feet of ditching at the present time and are advertising for an- 
other 100,000. 

I find that we have practically 132 miles of ditching. I am 
glad to hear Bergen County has 90 miles of ditching, for that 
means she is making progress. We are working in conjunction 
with every other county in that part of our State, although 
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there are times when we each like to blame the other for the 
mosquitoes in our homes. I think we pay almost too much atten- 
tion in some of our large cities to the salt-marsh mosquitoes, 
and we do not seem to realize the fact we are breeding mos- 
quitoes right in our own homes. It is a question of educating 
our people to appreciate the difference between salt-marsh and 
the fresh-water mosquitoes and thereby bringing them. to adopt 
that spirit of coOperation in control of the local species without 
which the most satisfactory work can not be done. 

We are having the active assistance and cooperation of prac- 
tically all the larger manufacturers of our county and the 
assistance of practically all the railroads of the county. -Wé 
rarely go to the railroads to ask them for any assistance that 
they don’t give it to us. They will cart anything we want to 
certain places and dump it for us. We are getting’ some 
assistance from some of the western municipalities in Hudson 
County on the empty lot problem. We have great open sewers 
in Jersey City that could be closed up,’and we are hoping some 
day, under the commission form of government, they will be 


closed up and connected with the present system of sewers. 


I am told by Mr. Delaney that we have practically eliminated 
or eradicated the breeding of the four-spotted mosquito, which 
is the malarial mosquito, in our county. | 

It seems that our malarial-breeding mosquitoes got a little 


angry with Mr. Delaney because he was interfering with their 


vested rights and bit him last summer. At any rate for two or 


three weeks he suffered with malaria, and he now tells me the 


malarial mosquitoes are practically eliminated. 

The sollicitans, which we have bred in Hudson County, par- 
ticularly in the southern portion of the county, for a long time, 
have been practically eliminated. 

I don’t know that there is much more along the line of ad- 
vances in Hudson County for me to say, because we are all 


doing the same line of work, and we’ come down here to attend 
these conventions to find out what someone else is doing. I 


went all over the literature of the past year of the United States 
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Department of Health and I could not find anything new. In 
Hudson County we are carrying our work along with a smaller 
per capita tax than any. other county in the State, and I feel 
sure our office force is smaller than any other county in the 
State. We have in our office one man, who is not only secre- 
tary, but stenographer, typewriter and expert accountant com- 
bined. ‘That is our office force, one secretary, and Mr. Delaney 
on the outside taking care of the laborers and inspectors. I 
believe, as Dr. Darnall said a few moments ago, we ought to 
have a check on our laborers and inspectors to see that they are 
_ working properly all the time. Last year we hired a man to 
go around and follow two or three fellows we knew were 
shirking, and one day we told one of them what happened all 
day. One man had been on the job only ten minutes. | 


THE PRESIDENT—Mr. Barrows, of Monmouth County. 


Mr. Barrows—Mr. Chairman and gentlemen of the Asso- 
ciation: The title of this paper is, “Relative Cost and Efficiency 
of Mosquito Extermination Work under Private Contract and 
Commission Control.” 

The first real attempt on the part of the property owners of 
Monmouth County for mosquito control in a certain prescribed 
locality was started in the spring of 1914. Although under 
Professor Smith of the New Jersey Agricultural Station at 


New Brunswick there had been some sporadic work in the 


way of ditching in various parts of the county, particularly in 
the region of the South Shrewsbury River, there had been no 
particular interest shown by the property owners favored by 


this ditching, and, naturally, the effect in mosquito breeding in 
this area was of but little account. In the neighborhood of. 


the Rumsin Peninsula, a man had been employed during a 
period of from May rst to October 1st to look after the north 
shore of the South Shrewsbury River and all the estuaries and 
inlets of same. ‘This work was not satisfactory for the reason 


it was not far-reaching and comprehensive enough in its scope. 


The property owners being: dissatisfied with the results, deter- 


mined to take up mosquito extermination in a more compre- 


oy 


hensive manner. The result was that eight’thousand dollars 
was subscribed principally by the property owners of the Rumson 
Road, and a contract was made with the United States Drainage 
and Irrigation Company who guaranteed that they would ex- 
terminate completely all salt-marsh mosquitoes in an area four 
miles equidistant from the Little Silver Station. This work 
was completed by the United States Drainage and Irrigation 
Company in the fall of 1914. The Rumson Improvement Asso- 
ciation paid eight thousand dollars for digging 246,822 linear 
feet of ditching; seven hundred dollars to maintain the work 
in 1914; and twelve hundred dollars for 1915, and all subse- 
quent years, for ten years thereafter, with a limitation how- 
ever, included in the contract, that if, for any reason whatsoever 
the property owners should see fit to abrogate the contract, 
they could do so by sixty days’ notification. After the ditches 
were dug, Mr. Charles S. Beckwith, assistant to the Entomolo- 
eist of the New Jersey Agricultural Station at New Brunswick, 
_ made a four weeks’ investigation of the United States Drainage 
and Irrigation Company’s work and reported the following: 

1. That the drainage work was well done and the mosquito 
places nearly eliminated. | 

2. That the total number of feet of ditches in the territory 
amounts to 246,822, which, at $8,000, makes the price per linear 
foot about 3.2 cts. The average price is about 2.5 cts. per foot, 
but the scattered character of this marsh must have made its 
ditching more expensive in consequence. 

3. That the marshes are now free from breeding pools and 
all ordinary breeding in the grass except local places on Swim- 
ming River. Swimming River is west of Red Bank. 

Mr. Beckwith stated that he saw no reason why the territory 
on the Navesink (North Shrewsbury) and South Shrewsbury 
‘Rivers should not be entirely free from. salt-marsh mosquitoes 
in the future. 

Unfortunately, the maintenance work during the summer of 
I915 was not satisfactory, the result of which being that a num- 
ber of broods were permitted to emerge during the months of 
July, August and September, causing more or less discomfort 


and irritation to the residents, particularly of the Rumson Penin- 
sula. I use these words advisedly, because there was, justly, a 
great deal of irritation from those who had contributed their 
money freely with the expectation of having a total elimination 


of salt-marsh mosquitoes in the area, in which they live, and 


one year after they had paid their money, learning that they were 
little better off than they were before. It, naturally, was very 


hard to explain the matter to the residents living over a scattered _ 


_ area who were none too familiar with mosquito: problems. 

In the fall of 1914 a certain number of gentleman of Mon- 
mouth County realizing that, by invoking the law, they could 
obtain an appropriation for salt-marsh mosquito extermination, 
organized the Commission in the early spring of 1914. ‘They 
obtained from the Board of ‘Chosen Freeholders of the county 
six thousand dollars for mosquito extermination work. Mr. 
Raymond §$. Patterson, who had served the previous year as 
Chief Inspector of Middlesex County, the adjoining county to 
ours, was appointed Chief Inspector. 

During 1915, the (Commission dug 268,441 linear feet at a 
cost of $3,199.45, or at the rate of 1.2 cts. a linear foot. Taking 
this as a basis the Commission would have been able to dig the 
246,822 linear feet of ditches done by the concern that did this 
work at a labor cost of $3,451.86. In other words, if the Com- 


mission had been in existence at the time of the granting of the 


South Shrewsbury River contract, they would have undertaken 
to do the work for $4,548.14. ‘ 

It would have taken thirty-three men approximately tines 
three days to complete the job; and the equipment to do this 
would have cost— 


AGO PSs: 8 27G  teee, ole cI HEE chats hea gC adc sik an 'Gl ae, amauta $90 00 
POLS, oth 8 REN EE ieee Re ile oy le tuaahee Be oS. 40 00 
Miscellaneous, yi Me aii. Ue Rk AU Res RUS ae 10 00 
$140 00 
The inspection necessary to cover the work— 
QOneé Inspector, 3 months, at, $75 per imonth) 0000. i ae $225 00 
One Inspector, expenses three months, ............. : is La 15 00 | 
MASeeAiMeOUS, o,f sesso cleo ule oe hie Laide ieee es cee 10 00° 
: $250 00 
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Total Cost of Original Ditching if done by Commission (Exclusive 
af Administration Overhead). 


“SD 3 Ly ial nage OR i ne gs GUNN eta = mc Ee Ve $250 00 
MEPPaeet SAGES. OE OL a hy Som oe 2,961 86 
MMII es Se A ec 140 00 
ieee MAME gis: EXPELISES, 6... i TE ae Me eee aL 100 00 

$3,451 86 


If this work were completed by June rst, 1914, the cost of 
maintenance until September Ist, 1914, would have been— 


Pe eoenon.(turee months ‘at $75,-... 024 2. a ae) $225 00 
meeererone mien. OS (ays, iy eo eR eee bP 585 00 
err aN Ye avs cat ite UNE ee Gan bot ae 50 00 
Bee rIMCOHS EXPENSES, OP imate pe nel a hegre’ 40 00 
$900 00 


Now, the total cost of digging and maintaining should not 
have exceeded $4,400 could the work have been done under 
county supervision. ‘The saving, therefore, would have been, if 
the Commission had been in existence at the time the work was 
performed, at least $4,300. 

So far as the maintenance of the work is concerned I do not 
think the charge of $1,200 a year, which was the maintenance 
contract price, would have been excessive if we had received the 
protection from mosquitoes which we naturally expected. 

The Commission’s figures on the estimate for 1916. tend to 
show that if the maintenance in 1915 had been attempted by the 
Commission, the cost to them would have been as follows: 


Waner, vay 1St\to, september Ist, 0.05.3. 0c ye ek $570 00 
Merepecion, five anonths at $75) 4.2 bo ba Pil: 375 00 
Me mre RA NO) i ae kee i 4 cae. Wal dials aie caudal de eas 100 OO 
Bmeeellaneous ana eetupmment, .¢54. oso ee aces 105, 00 

$1,050 00 


Now, these figures tend to show that the contractor would not 
have made a great deal had he maintained a constant inspection 
and kept laborers always at work, and had this been the case the 


Commission would surely have received full value for the funds 


_ expended. 


Manifestly, a Commission, residents and property owners of 
the county, obtaining money from the Freeholders of the county 


_for mosquito extermination work, have a more direct and vital 


supervision over such work than outside corporations, foreign 


— 


to the county, who look at the work purely from a point of | 
view of profit. The work of the Commissioners is purely an 
unselfish one, and they receive, so far as I-know, no remunera- 
tion whatsoever from the county. It would seem from the above 
figures, drawn in deadly parallel, one against the other (the 
Commission’s work against private control work), would con- 
clusively prove that it is better, all things being equal, to prose- 
cute the mosquito extermination work under a Commission 


rather than by private contract. Unfortunately, the summer of 


IQ15 was probably the worst summer for mosquito breeding we 
have had in southern New Jersey for upwards of ten years. So 
far as the Little Silver contract was concerned, the taxpayers 
who made the contract naturally expected more protection dur- 
ing this very summer than ever before. The taxpayers freely 
gave their money with the understanding that they were to be 


entirely immune from salt-marsh mosquitoes. 


The taxpayers who underwrote the eight-thousand-dollar con- 
tract for $250 each regarded the matter as cheap at the price, 
but, to wake up the first year after the ditches had been dug and 
to realize before the summer was over that there had been no 
particular improvement in conditions, was discouraging, to say 
the least, and engendered more or less criticism. 

With the above facts in view, the Commission, from January 


Ist, 1916, has decided to take over the area covered by the Little 


Silver contract, including it in the general work of the Commis- 
sion. It is the hope and expectation of the members of the Com- 
mission, and property owners as well, that when the summer of 
1916 is-over there will be another story to tell, and that, if the 
proposition is not proven already, it will be satisfactorily demon- 
strated that salt-marsh mosquito extermination can be taken up 
and pursued with better results under the Commission’s gtidance 
than by private control. 
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THE PRESIDEN'T—Mr. Walter R: Hudson, of Passaic County. 


Mr. Hupson—Mr. Chairman, when I examined the program 
my first thought was that the Committee did not know that there 
was a Passaic County, and yet I am satisfied that all here know 
at least one Assemblyman from Passaic County. 

There is nothing requiring especial report, although I might 
say that during the past year our Commission has reviewed 
itself and has made a survey of its work. I might also suggest 
that the personnel of the Commission has probably been im- — 
proved, for the reason that while formerly three of the members 
were lawyers, there are now but two, the President and myself. 

In Passaic County there has been a decided opposition on 
the part of the press and quite generally on the part of the public. 
We have done all we can to overcome this opposition and in 
doing so have appeared before civic bodies, such as the Chamber 
of Commerce and the Rotary Club. We have sought to have the 
citizens believe that we are sincere in the effort we are putting 
forth to exterminate mosquitoes. It was with the thought of 
this opposition and also the belief of the individual Commis- 
sioners that they had not succeeded in convincing the general 
public that we were sincere in this work, that occasioned us to 
review ourselves. We examined the work and methods of work 
and came to the conclusion that, after all, we had accomplished 
something. ‘That the results of our work were good, and that 
there was a growing sentiment in our favor is shown, I believe, 
in the action of the Assemblyman who introduced the bill to 
take away the mandatory clause concerning the appropriation for 
our work. He first advocated his bill with the belief that he 
represented public opinion, and particularly the opinion of the 
people of the county of Passaic; but he now realizes, as a result 
of his investigations in Passaic County, and also throughout the 
State, that the people of the county and throughout the State 
generally, do favor the work of mosquito extermination. 

When first I became a member of the Commission, I didn’t 
know the proposition at all, and couldn’t begin to understand it; 
it was only after I had talked with Inspector Gies, of Union 
County, that I began to see that there was a plan which could be 
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worked out at a reasonable cost, and that if the Commissioners 
were sincere in their efforts, and could make the public believe — 
in their sincerity and show some results'as the time went on, the 
work would be generally supported. Among the propositions 
which were made by Mr. Gies, and. which appealed to me, was 
one of securing the cooperation of property owners. In the 
county of Bergen, which adjoins Passaic, there are about fifty-— 
four small municipalities, and in most of these municipalities 
there has been active cooperation by the Boards of Health with 
the Mosquito Commission of the county of Bergen. The same 
condition applies, I understand, in Union County, and the result 
of the work in these counties has been particularly gratifying. 
-The Commissions throughout the State should endeavor to secure 
a like codperation with all Boards of Health and municipal 
bodies. 


The most serious problem with which Passaic County is con-— 
cerned is that of the Passaic River. During the past year this 
work was taken up and much good accomplished. 


THE PrEsIDENT—Now we will hear from Mr. Robert F. 
Engle, of Ocean County, a good friend of mosquito work. 


Mr. EncieE—Last year I was here by accident, and when the 
roll was called and Ocean County was mentioned nobody spoke 
up, so a substitute had to be found, and Mr. Miller undertook 
to explain how he sailed up and down the Barnegat Bay, and he 
made some vilifying remarks about the hotels there, and, though 
he didn’t mention any hotel names, he did mention some towns, 
and Dr. Headlee asked me to say something. He thought the 
impression that was leftsin the minds of the Convention was not 
exactly right,- because he had: been to Beach Haven and he 
knew better, and he asked me to make some defense. I made 

some explanation about Ocean County, but I don’t know how 
Wanuch defense. there was. in it: 

Ocean County had had a Mosquito Commission for two years, 
but hadn’t had any meeting and hadn’t done anything. Since 
that time some vacancies have occurred in the Board, and we 
have reorganized and we have done something. Ocean County 
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has about forty thousand acres of salt marsh and fourteen 
Freeholders. We realized that it was necessary to do just about 
as much work with the fourteen Freeholders as it was necessary 
to do with the forty thousand acres of salt marsh. The method 
was different, but the job was just as hard. The State had done 
already much work with the marshes, but the Board of Free- 
holders did not seem to know that anything had been done in 
Ocean County. ) 

The first thing to do was to start a campaign of education. 
We got together and wrote a letter of melting tenderness, argu- 
ment and persuasion, and sent it out to fifteen hundred Ocean 
County citizens, and asked them to come up to Toms River, 
where we were going to give them a lot of moving pictures and 
a lot of other information about mosquitoes, and explain what 
a great disadvantage the pest was to Ocean County. We timed 
this thing to come at the same day the Board of Freeholders 
met, supposing that they would be so overwhelmed with this 
demonstration that they would give us practically anything we 
asked for. Some of us came on the train, and expected to see 
the street lined with one kind of vehicle or another, and the hall 
of the court house filled with people. Dr. Headlee was there 
ready to do his part, the representative of one of the newspapers 
was there, and, if my memory serves me right, about fifteen or 
sixteen others, so you can see how ready we were to go before 
the Board of Freeholders and tell them that the sentiment of 
Ocean County was overwhelmingly in favor of their spending a 
lot of money in cleaning out the ditches that the State had so 
freely dug for them. 

Well, we had a little talk among ourselves, and tickled our- 
selves with some nice sentiments, and so on, and finally a com- 
mittee was named to go before the Board of Freeholders. The 
Board of Freeholders knew we were upstairs and what we were 
going to do, and so they very kindly adjourned before we could 
get to them. But we had a little suspicion that was going to 
happen, and we got in the door befure they got out, and we did 
get them to sit still and listen. I was selected to state the case, 
but by that time I hadn’t any more patience than I should have 
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had to talk before the people’s representatives, and they heard 
some things to their interest. Dr. Headlee had his little talk, 
which should have convinced them that they were just about the 
last bunch of Freeholders to wake up to this thing, and that 
they ought to take notice. Well, they didn’t bring it to a vote. 
Of course, they had adjourned. They had another session in 


the afternoon, but no notice was taken of it. That meeting was 


in March. They had another meeting in March, and they didn’t 
take it up. They had a meeting in April, and they didn’t take it 
up. They always had a lot of fox bills or road bills to pay, and 
they didn’t have time to do it. . 

About the first of May it seemed to us that time was ripe 
to have something done if the Board of Freeholders were going 
to stay as a body much longer. Our patience had long been ex- 
hausted. On the day on which they met the President of the 
Long Beach Board of Trade went down there and told them 
that they had been approached in an orderly and courteous 
manner. This thing had been brought to their notice by persons 


representing a large portion of the people of Ocean County, the . 


papers had taken it up, a good deal had been said, and that they 
should either vote it down or up, one or the other, get themselves 
on record so we could know where they stood. He made this 
speech with the proper kind of argument and put it plainly. 
When he finished the Director turned around to one of the Free- 
holders and said, “Where are those road bills you want paid?” 
That is as much notice as was taken of it at that moment. Later 
on, however, it was taken up and voted on, and by'a close vote 
we got the magnificent sum of three thousand dollars. They 
adjourned without making the money available. They met again 
in June and they didn’t make it available. We supposed they 


had, but they said they didn’t know who they were to pay it to. 


The work was commenced in: Ocean County with the three thou- 
sand dollars about the middle of June, and to pay the first ditch 
cleaners it was necessary for one of the members of the Com- 
mission to endorse, personally, the Commission’s note. In July 
the money was made available, and by the twenty-first day of 
July we had our ditches given their first cleaning. We have in 
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Ocean County about twenty-two thousand acres of these forty 
thousand ditched. We cleaned about 1,350,000 feet, I think, for 


the sum of twelve hundred dollars. 


Now, we have got a great many troubles in Ocean County to 
fight besides the Board of Freeholders. ‘The Bay Head section 
of the meadows is flat, almost level with the water. They are 

| twenty-four miles from the tidewater, which comes,in Barnegat 
Inlet, and the rise and fall of tides is very little. The ditches 
are filled with kind of a soft ooze, and when you put a drag 
through it the stuff follows right in behind the drag and there 
is hardly anything to lift out. Yet the ditch is full of something 
that does not wash out, and the fish do not easily travel the 


whole length of the ditch. When they get the Manasquan Canal 


dug, perhaps we will get more or less flow of water through them, 
but it is going to cost us a good deal of money up in that section 
to produce the best results. The county is now ditched almost to 
the end of Stafford Township. Your Atlantic County Com- 
mission has taken care of their territory to a few miles south of 
the Mullica River, leaving a piece of very bad territory which 
you will remember they said they were not particularly interested 
in. You will also remember that they expressed great interest 
in a corresponding bit of territory lying just south of the Great 
Egg Harbor River. Naive, aren’t they? 

The Mullica River is the dividing line between Ocean, Burling- | 
ton and Atlantic Counties. About 10,000 acres of salt marsh 
are included in Burlington. When Ocean County’s ditching and 
Atlantic County’s work approach the Burlington line we will do 
something to make her realize that she has neighbors. 


These meetings are very delightful, and they bring a lot of 


- men together who are trying to do the best they can, driving out 


different things. As Dr. Hunt said, we are educating ourselves 
and I think every time we come together we find out something 
for our mutual benefit, and I have learned something to-night. 


THE PrestpeENtT—Dr. Dobbins’ paper will be carried further 


_ onthe program. Dr. Headlee will have a word and we will then 


adjourn. 


5 MO 
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Dr. HrapteEE—This word will be short. I think you will be 
interested in knowing that, in a personal conversation with the 
Chairman of the Board of Freeholders in Ocean County the 
other day, at a cranberry meeting, he said, ““While I am not con- 
vinced that this ditching will do all you claim for it, J am con- 
vinced that it will do the meadow a lot of good, and Iam willing - 
that it should tbe tried for mosquito extermination,’ and it is 
only fair to say that the Board, something like a month ago, 
made a $4,000 appropriation without being requested. 

Adjournment taken until eight o’clock P. M. 


SECOND SESSION. 
Thursday Evening, February 17th, 1916. 


Meeting called to order by Ralph H. Hunt, M.D., President, 
at 8.20 P.M. 


THE PRESIDENT—Gentlemen, it becomes my pleasure, for the 
third time, to introduce the speaker of the evening. He is very 
near to our hearts as mosquito fighters. I think, perhaps, he is 
the foremost mosquito exterminator in the world. I don’t know 
that Dr. Howard has a peer in the world as an entomologist, and 
he is particularly effective when he directs his energy against the 
_ mosquito. It was Dr. Howard who first preached the gospel of 
mosquito extermination in New Jersey, in-the village of South 
Orange, and if Mr. Spencer Miller were here I would ask him 
to give us a few introductory remarks. I can’t say enough in 
praise of this man and his work, and it gives me great pleasure 
to ask him to present his paper to you this evening. I am sure you 
will all get great enjoyment and instruction from it. 


Dr. Howarp-—Mr. President and members of the Association, 
I assure you that, in spite of what the President has said, there 
are many men here who are rather better mosquito exterminators 
than I am, but I come here each year not for the purpose of 
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talking to you, but for the purpose of picking up points. I think 

nowhere in the world is there as much practical knowledge on the 

subject of mosquito extermination as exists in the State of New 
Jersey. ) 

The State of New Jersey is very unique in another way. No- 
where else in the world is there such an extreme combination 
of large invested capital and enormous areas of salt marsh in 
juxtaposition, and yet I understand you are a little doubtful 
whether your Legislature will invest enough money in doing away 
* with this salt-marsh-mosquito scourge to enable you to do it in 

a timely and effective manner. 
I just came this morning from Boston. I attended a confer- 
ence of the people interested in the gypsy moth and brown-tail 
: moth. Do you realize in the last four years Massachusetts has 
_ appropriated annually $200,000, and that the personal property- 
holders have spent $550,000 a year more, and that in ten years 
Massachusetts has spent $7,500,000 at work against the gypsy 
moth and brown-tail moth without any hope of exterminating 
either of them, but of holding them in check and making condi- 
tions in the infested area livable, and protecting the rest of the 
country. And yet New Jersey hesitates over an appropriation 
of one or two or three hundred thousand dollars a year in an 
effort to do something which will add greatly to its wealth. It 
would be a magnificent investment for New Jersey if it fol- 
lowed out the plans of this association as outlined by Dr. Headlee 
last year, and spend $250,000 a year for the next three or four 
years and accomplish something, and by the end of that time 
the salt-marsh mosquito would have been held absolutely in 
check, and be no longer a menace to this State. 
When Dr. Headlee spoke to me last winter about coming to 
this meeting he said, “We have heard something about bat-roost 
experiments in Texas. Will you tell something about the Texas 
work and whether the plan can be adopted to advantage in the 
State of New Jersey?” So I prepared a statement of the case. 
I think it is about time the actual situation is analyzed. I think 
‘it is about time that some scientific man should tell people who 
are really interested what seems to be the real truth about bats 
and mosquitoes. | 


} 
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To-day I received at this hotel a letter from one of the sound- 
est and sanest physicians in the city of San Antonio, who writes. 
me as follows: 

“Tt must be said that Dr. Campbell has proven conclusively, 
first, that the bat is one of the greatest natural enemies of the 
mosquito, and, second, that malarial disease can be largely con- 
trolled, if not almost eliminated from the comin by follow- 

ing: bat culture.” 
He sends me the minutes of the Bexar County Medical So- 
ciety of April 30th, 1914, endorsing the bat-roost idea as acon- ° 
troller of malaria. He sends me copies of affidavits from cer- 
tain people who live near Mitchell Lake, south of San Antonio, 
near which the bat roost has been erected, who testify that down 
to IQ1O mosquitoes were very abundant and malaria was rife; 
that since the erection of a bat roost there have been very few 
mosquitoes. 


/ 


Dr. L. O. Howard, on special request, then made some re- 
marks on the recent work of the Bureau of Entomology in re- 
gard to mosquitoes. 

He first called attention to the fact that, of the two most preva- 
lent mosquitoes of the genus Anopheles occurring in the United 
States east of the Mississippi River, namely Anopheles. quad- 
rimaculatus and Anopheles punctipennis, only the former had 
until recently been definitely proved to carry malaria. Former 
inoculation tests with punctipennis carried on by Doctor Smith 
and Doctor Berkely in New Jersey, and Doctor Hirshberg in | 
Maryland, had failed; and it was becoming the general opinion 
that the latter species does not carry the disease. Within the past 
few months, however, one of the experts in the Bureau of Fin- 
tomology, Dr. W. V. King, has shown at New Orleans that this 
species of Anopheles, everywhere abundant, in that latitude at 
least, will carry not only tertian malaria but aestivo-autumnal 
malaria, the latter being the kind-of malaria with which the 
northern experimenters had failed. This discovery widens the 
field of necessary anti-mosquito work in all anti-malarial efforts. 
Lantern slides were shown from the photographs made of 
microscope slides showing the malarial organism in the stomach 
and salivary glands of Anopheles punctipennis. ete 
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The speaker, at the 1915 spring meeting of the Association, 


had given full account of certain intensive experimental work 


which was being carried on under the Bureau of Entomology in 
the delta region of the Mississippi River to indicate the economic 


importance of malaria in plantation operations and to devise 


simple means by which in planning plantation management the 
economic loss could be lessened or avoided. ‘This year he spoke 
of the further work in this direction carried on during the past 
summer, and illustrated the various features of the work with 
lantern slides. 


Mosquitoes and Bats. 
BY L. O. HOWARD, M.D., PH.D. 


The insect-feeding habits of bats have long been known, and 


that among these insects are mosquitoes is also a matter of | 


ancient knowledge. In a work entitled “A History of British 
Mammals,” by G. E. H. Barrett-Hamilton, part 11, November, 
IGIO, page 115, in writing about the bat of England, or flitter 
mouse (Pipistrellus pipistrellus), the writer says “The fondness 
of this animal for different species of gnats has been observed 
from the time when Pliny wrote (although probably of a differ- 
ent species) ‘et in cibatu culices gratissim, and it is probable 
that these little flies constitute no small part of its usual food.” 
This would indicate that knowledge of the mosquito-feeding 
habits of bats dates back to the Roman times. : 

In modern times I find a note on page 221 of Entomological 
News for September, 1901, in an account of the meeting of 
the Feldman Collecting Social (a social entomological society 
of Philadelphia), held June 1oth, 1901, the following words: 
“Mr. Seiss mentioned dissecting a specimen of the common 
brown bat whose stomach was full of mosquitoes.” This 
quotation was printed on page 179 of Volume I, of the Mono- 
graph of the Mosquitoes of North and Central America and 
the West Indies, Carnegie Institution of Washington, 1912 
(Howard, Dyar and Knab), with the following: general state- 
ment under the central heading Bats: ‘Bats are important 
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mosquito-destroying animals. Flying at dusk and after dark 


and capturing all flying insects upon the wing, they devour 


large numbers of adult mosquitoes in times of mosquito preva- 


lence.” It is further stated in the same place that the suggestion — 


has been made by Mr. A. C. Weeks, of Brooklyn, that an 


attempt be made to breed bats artificially on account of their 
importance as mosquito destroyers. I cannot remember the 


earliest date on which Mr. Weeks made this suggestion to me, 
but he has done it many times on occasions of my annual visits 
to Brooklyn, which began in 1894 and continued until recently. 
In the same place attention was called to the building of a bat- 
breeding house near San Antonio, Texas, by Dr. Charles A. R. 
Campbell of that city, whose idea was that the bats would 
become sufficiently numerous in this special nesting place to rid 
the neighborhood of night-flying) mosquitoes, calling attention 
to the fact that the expense of the building would be more than 
paid by the collecton of the resulting bat guano, 

Previous to the publication of the Carnegie Monograph there 
had appeared’ a privately printed pamphlet by Edward Cecil 
Bessellieu, of Charleston, S. C., in 1906, in which he urged the 
construction of bat roosts for the purpose of doing away with 
mosquitoes and malaria. He wrote, “Nature’s plea to man is 
in this connection ‘Build and maintain bateries,’ encourage the 
bat to multiply and release him in malarious localities, and find 
‘surcease of sorrow.’ ” ‘ 

In 1910 Dr. Charles A. R. Campbell, of San Antonio, Texas, 
who had been corresponding with me for a number of years 
about other matters, sent me a long article on the practical use 
of bats in ridding a locality of malaria, and wrote me at the 
same time that he proposed to make the study of bats his life’s 
_ work, that he advanced the idea of cultivating bats on account 
of their insect-destroying qualities more than ten years previ- 
ously, but that two years before (1908) he gained the idea of 
the commercial element of gathering the guano collecting at a 


specially constructed roost. This idea he got by watching bats © 
defecate and weighing the product. His idea was that the 


on 
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hygienic value of the roost would not cause it to be built, but 
that the dollars and cents would, and the hygienic value would 
follow. He had constructed a roost at the experimental farm 
of the Bureau of Plant Industry of the U. S. Department of 
Agriculture some six miles south of San Antonio, and since that 
time has published a number of newspaper articles, has secured 


the endorsement of the San Antonio Academy of Medicine and 


the Bexar County Medical Society, and the idea of bat roosts in 
malarious localities has thus spread far and wide over the 
country and is naturally attractive on account of its simplicity 
and on account of the possible commercial gain. 

I have not looked into the question of commercial gain, but 
from the standpoint of mosquito destruction and consequent 
relief from malaria, I have felt impelled to make certain investi- 
gations, which, however, have not gone so far as to induce 
actual experimentation by the erection of an experimental bat 
roost in any part of the country. 

Rather glowing claims are made in San Antonio concerning 
the disappearance of malaria in the vicinity of the bat roosts 
erected, and these are fortified by the sworn statements of cer- 
tain Mexican families residing in the neighborhood before and 
after the roosts were erected. 

During 1913 and 1g14 I directed Mr. F. C. Bishopp, in charge 
of the field laboratory of the Bureau of Entomology at Dallas, 
Texas, to visit San Antonio and investigate the Campbell bat 
roost and the relation of bats to mosquitoes and the prevalence 
of malaria. Mr. Bishopp went to San Antonio on several 
occasions and made observations concerning bats and mosquitoes, 
not only there but at Uvalde and along the foothills north of © 
that town where myriads of the common bat of that region live 


in the numerous limestone caves. He reported that Doctor 


z. 


Campbell’s first bat roost was built in 1909 on the Experimental | 
Farm of the Bureau of Plant Industry of the Department of 


Agriculture, but the bats were not induced to live in this roost: 


at the time of Mr. Bishopp’s visit it was not occupied by them. 
In 1910 another bat roost, with slight modifications, was built 
at the head of Mitchell Lake, some ten miles from San Antonio. 


This lake is formed by the sewage from the city of San Acitonle, | 
and certain portions of its margins seemed to offer excellent 
breeding places for malarial mosquitoes. The bats were success- 
fully established in this building, and at the time of one of 
Mr. Bishopp’s visits, August 26th, 1914, the emergence flight 
-of the bats was noticed. He estimated that not to exceed nine 
thousand bats emerged, although Doctor Campbell estimated | 
that the house is capable of accommodating two hundred and 
fifty thousand bats. At the time of this visit the amount of 
suano which had accumulated was almost negligible. 

The district about Mitchell Lake is not within the corporate 
limits of San Antonio, and the cases of malaria had not been — 
reported, so that no statistics are available to determine the 
relative prevalence of the disease before and since the construc- 
tion of the roost. Inquiry which Mr. Bishop made among the 
employees of the land company, with headquarters at the lower 
end of the lake about three miles from the roost, seemed to show 
that there was no apparent difference in the abundance of 
mosquitoes or the prevalence of malaria before and after the 
construction of the roost: In all cases the inhabitants reported 
mosquitoes to be extremely abundant, and the company’s store 
reported that there was a good demand for chill tonics. Around 
the head of the lake, near the bat roost, the Mexicans interviewed 
reported favorably on the effect of the roost. Mr. Bishopp, 
however, made an examination of the premises of one of. these 
Mexican tenants, about one-third of a mile from the roost, and 
found that mosquitoes were present in exceedingly large numbers. 
They were hidden in the dark corners of the chicken house and 
the calf pen, but no examination was made of the dwelling. All 
were Anopheles pseudopunctipennis. It appears from Mr. 
Bishopp’s report that San Antonio is in a region where bats are 
normally extremely abundant. The prevalent species is the free-_ 
tailed bat, Nyctinomus mexicanus, a species which roosts in great 
numbers in deserted houses in large numbers in that vicinity, and 
the numerous caves among the hills several miles away furnish 
suitable breeding places for great numbers, which come into the 
plains nightly for the purpose of ieeding. The report further — 
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states that at Uvalde, and in the foothills to the northward, where 
bats are extremely abundant, mosquitoes often cause considerable 
annoyance at night. On certain occasions when Mr. Bishopp’s 
patty camped in the foothills not far from where millions of bats 
roost, they were annoyed by night-flying mosquitoes. A marked 
illustration of how mosquitoes may breed in great numbers in the 
presence of great numbers of bats is shown by an observation 
which Mr. Bishopp’s party made at the time of one of their visits 
to the Frio bat cave north of Uvalde. It seems that the bat guano 
is removed from this cave once or twice a year and that during 
this process the workmen camp at the cave for about two weeks.. 
When they reached the cave in the fall of 1914 they were greatly 
annoyed at night by mosquitoes which were said to be more 
abundant than they had ever seen them anywhere. When they 
entered the cave they found that they had left a barrel of water in 
its mouth from the previous spring and this was responsible for 


the pests, which disappeared in a few days after the barrel had 


been emptied. 

Mr. Bishopp collected a considerable number of bats as they 
returned to the bat cave, and preserved the stomachs, and a 
large number of slide mounts of the stomach contents of the bats. 
so taken were examined by specialists in the U. S. National 


Museum. On the first lot of slides the only insect remains which 


were recognized were scales, legs, antennz, wings and bodies of 
Lepidopterous insects (small moths). They were too badly 
disintegrated for close naming. In the second series of slides 
were found remains of Carabidz, especially Agonoderus, of 
Jasside, especially Agallia, of Tipulide, the eggs of Noctuide, 
and the eggs and remains of other Lepidoptera. Nothing re- 


_ sembling mosquito remains was found in the entire series. Dur- 


ing the fall of 1914, and on a few occasions in 1915, the feed- 
ing habits of this bat were observed by Mr. Bishopp about arc- 


lights. They were repeatedly seen catching moths of various 


kinds, and seemed to show an especial liking for very large 
noctuids, which were quickly devoured. His conclusions on the 
whole are that these bats are very general insect feeders, seeming 
to show a decided preference for moths, but he considers it 
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probable that a good many mosquitoes are destroyed among the 
other insects, especially when larger insects are scarce. 

Mr. Bishopp’s description of the Campbell bat roost is as 
follows: ; In 

~The Campbell bat roost consists of a sort of tower set on four 
posts about ten feet above the ground. According to Doctor 
Campbell, the size of the roost may be varied considerably. As 
I recall them, the dimensions of the roost at Mitchell Lake are 
about as follows: Twelve feet square at the bottom, the walls 
slanting inward toward the top which is about six feet square. 
Height, about twenty feet. On the outside the building is 
covered with drop siding with tar paper beneath. The roof is 
shingled and projects over the edges. It is slightly elevated so 
as to permit of the entrance and exit of the bats. - Additional 
entry space is allowed entirely down one side of the building. 
This opening, which is about two and one-half feet wide, is 
provided with boards slanting upward so as to exclude light to 
some extent but allows the bats to enter between them. The 
central portion of the house from the side provided with the 
entrance to the opposite side is unobstructed from top to bottom 
thus leaving an air space about two and one-half feet wide. On 
each side of the shaft, and running to the two other sides of the 
building, is a series of shelves made of matched flooring. These 
shelves slant upward and outward at about an angle of thirty 
degrees. In the first house constructed these shelves were about 
five inches apart, but I believe in the later model they are closer 
together. Wire netting is tacked on top of. each of the shelves 
so as to provide places for the bats to hang. The slant is given 
so as to allow the guano to roll down and drop into the center of — 
the bottom structure which is provided with trap doors opening — 
downward. This is to permit of the emptying of the manure 
into a wagon which is placed under the roost. | 

The following interesting letter bearing on this subject was - 
received in 1912 from Dr. Byrd, the well-known health officer of 
Florida: : | 
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Srats Boarp of Heayra or Froripa, 
JACKSONVILLE, Fla., June 26th, 1912. 
Dr. L.. O. Howard, Chief of Bureau of Entomology, 
Washington, D. C. 

Dear Doctor—Some twenty years ago, perhaps longer, at Tavares, Fla., a 
development company undertook to build a winter resort. Tavares was at 
the time a small municipality with perhaps two or three hundred inhabitants, 
located among the lakes in the southern part of the State, 

Among the earlier efforts at development an opera house was constructed, 
but Owing to the freeze of 1895 it was never completed. The municipality 
never grew to amount to anything; in fact, I think the number of inhabit- 
ants now is what it was about then. The doors and windows of the lower 
floor of this opera .house were securely fastened up to keep intruders out, 
but the uppér windows were only closed by loose boards, which soon dropped 
out, making it easily accessible to bats. They took advantage of it, and in 
the course of a few years were there in countless thousands. I know of no 
way of estimating the number, but you may get some idea of its from the 
fact that the only time I was ever there at. the right hour was on a trip to 
Eustis. ‘The train stopped at Tavares one-half hour before sunset, and 
“remained there something like forty-five minutes. I took advantage of the 
occasion to see the bats emerge from the building. I had only been watch- 
ing a few minutes when they began, first a single one, then two or three 
together, and as if the rustle started them, then they began seriously flying 
out of the window with incredible swiftness. There must have been at 
least half a hundred a second. I watched this stream of bats pouring out 
for half an hour or so, and was told by some of the residents of Tavares 


that it would continue until something like half an hour after dark, making: 


probably two hours altogether. 

It was on this trip; now seven years ago, that I was making some mosquito 
observations, and JI have to confess that I have never seen more mosquitoes 
in the interior of the State than I saw at that time. 

Some two years ago the opera house in question was cleaned out and 
converted into a packing house. I have since made inquiry of the citizens 
in the vicinity of Tavares and Eustis, as to whether they have experienced 
any appreciable difference in the number of mosquitoes now and when the 
bat roost was at its height, and am convinced that the difference, to say the 
‘least, is not such as to cause one to notice it. 

Again thanking you for your information, I am very truly and cordially 
yours. . 

(Signed) Hrram Byrp. 


The present month I applied to Dr. E. W. Nelson, Acting 
Chief U..S. Biological Survey, for his expert opinion on this 
matter, and have received the following statement: 


‘MEMORANDUM CONCERNING THE USEFULNESS OF BATS AS DESTROYERS OF 
‘“MALARIA-CARRYING MOSQUITOES. ; ' 


The matter of the usefulness of bats in the destruction of mosquitoes has 


been greatly exaggerated by the newspaper exploitation of Dr. Campbell’s 
experiments near San Antonio, Texas. All of these articles, as well as Dr. 
Campbell’s statement of his case, which I have read in full detail, appear 
to ignore the fact that there are many species of bats (each with its peculiar. 
geographic distribution) with greatly varying habits, Only extremely few 
species gather in large numbers to roost. Among these the species inhabiting 
Dr. Campbell’s artificial roost near San Antonio is perhaps the most gte- 
garious of all. The bat on which Dr. Campbell is experimenting is Nycti- 
nomus mexicanus, a small free-tailed bat of wide distribution along the 
southern border of the United States and thence southward through Mexico 
and the tropics. These bats commonly roost in very great numbers in dry 
caves, about the roofs of houses, gables of churches and similar places. They 
swarm out at night and fly over many miles of territory, not concentrating 
their hunt for food in definite areas as would be necessary to clean up the 
mosquitoes. Furthermore, examination of the food contents of the stomachs 
and excrement of these bats, while showing that mosquitoes are eaten by. 
them, fails to show that these insects form any considerable part of their 
food. | . 

I spent some years studying the birds and mammals of Mexico and lived a 
large part of that time in places where these bats are extremely, abundant. 
Their presence in no case appeared to have the slightest influence on the 
prevalence of malaria. I have lived in many Mexican villages and ranches 
where malarial mosquitoes were swarming about the house while these bats 
were living in the roofs in great numbers, apparently without having the 
slightest influence on the number of mosquitoes present: A é 

I have seen Dr. Campbell’s statement of his case in regard to the supposed 
benefit from his bat roost to the city of San Antonio. It appears evident that 
he fails to appreciate the fact that there are a considerable number of different 
species of bats living in the vicinity of San Antonio and which may be seen 
flying about in company with the species which inhabits his roost. I doubt 
if he has given the food habits of these animals sufficiently close scientific 
study. Owing to the popular appeal of his experiment and to his positive 
statements of results his plan has received widespread and unwarranted news- 
paper notoriety. 

As already stated, bats have distinct geographic ranges commonly limited 
by climatic conditions. ‘The bats from northern localities either migrate to 
warmer climates during the winter or hibernate in caves, hollow trees or 
similar sheltered piaces. The bats from the northern States would certainly 
not colonize and remain permanently in the South. Neither would the bats 
which inhabit Dr. Campbell’s bat roost remain in the North beyond their 
climatic range. [These bats belong to the Lower Sonoran and ‘Tropical 
Zones. It is probable that within proper climatic conditions the bat being 
experimented upon by Dr. Campbell might be colonized by building similar» 


roosts or shelters to those he employs and wetting the interior with a solu- i 
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tion of bat guano from the same species. This, I think, would attract any 
of these animals in the vicinity and they probably would adopt the building 
as their own. ‘This is the species of bat which inhabits the bat guano caves 
of Texas. These bats and their excrement have an extremely offensive odor, 
which is strongly apparent about any house where they live. 

In reference to the practicability of getting results by building bat roosts 
in New Jersey and Pennsylvania, I would say that there is no species of bat 
belonging to the climatic condition found in those States which colonizes in 
any such swarming numbers as does the bat inhabiting Dr. Campbell’s roosts. 
Consequently I do not think there would be the remotest chance of success- 
fully attracting any considerable number of these animals. Furthermore, 
even should a considerable number of the bats inhabiting the Middle 
United States be gathered in one locality, the knowledge oftheir food habits 
would indicate that their effect on mosquitoes of the district would be very 
slight. : 


t 


E. W. NELSON, 
Acting Chief, Biological Survey. 


In conclusion, I do not wish to be understood as entirely con- 
demning the bat-roost idea. Doctor Campbell has been very 
courteous to me and to the Bureau workers, and is enthusiastic 
about his plans. But it is obvious to me that rigid scientific 
experimentation must still be carried on before any of his con- 
clusions are accepted, and, frankly, the field is not sufficiently 

promising to induce the government entomological service to 
spend money in this direction which can be used for more 
pressing needs. 

It appears to be plain from Mr. Nelson’s expert opinion that 
people in New Jersey need not expect any great reduction in 
mosquitoes to follow the erection of bat roosts. If there is any 
one here who is still sanguine in this direction, I would urge 
him to erect a roost at his own expense and have the most care- 
ful scientific study of the results made by your very able State 
Entomologist, Doctor Headlee. 

In other words, the evidence in regard to southern bats is yet 
very conflicting, while even experimentation with northern bats 
seems not to justify the expense. Bats, however, do feed on 
injurious insects, and very likely should be protected, as the State 
of Texas is being urged to do. 


Tur PRESIDENT—This paper of Dr. Howard’s is particularly 
interesting: at this time, inasmuch as representations have been 
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made to us in different ways of the possibility of utilizing the 
bat in New Jersey and in our northern climate as a means of 
exterminating mosquitoes. These careful investigations will no 
doubt dispose of that proposition as solving our troubles. 


(Dr. W. E. Darnall, Vice-President, takes the chair.) 


CHAIRMAN DarNati—The next paper on the program is 
“The Progress of Mosquito Control Work in New Ue by» 
Dr. Ralph H. Hunt, of East Orange. 


Dr. Hunt—I thought, in first thinking of the subject of the 
- paper, that I would go over the progress of mosquito extermina- 
tion work as it has been carried on in the State, but it would seem 
to me a matter of bringing a mass of detail before you which 
already is well known. We might have started, perhaps, with 
the visit of Dr. Howard to South Orange in 1901, and with that 
first report of the Village Improvement Society of South Orange, 
under the leadership of Mr. Spencer Miller, a member of our 
Commission at the present time. ‘They made their first report 
in 1902 of mosquito extermination work which was carried on in 
1901. From that we might go through the wonderful investi- 
gations of Dr. John B. Smith, of our State Experiment Station, 
who first delved into the life habits of the mosquitoes, which are. 
our worst pests to-day. Up to that time there was no exact 
knowledge or no knowledge at all of the wonderful flight of salt- 
marsh breeding: species. It was demonstrated at that time that 
work, however intensive and varied, could not eradicate mos- 
quitoes breeding at a point forty miles from the territory where 
the work was done. You can see what an impetus this gave to 
mosquito work. ‘That work was all born right here in New Jer- 
sey, and we all ought to be proud of it. Professor Smith, after 
determining these facts, found it somewhat difficult to obtain a 
hearing. I have had access to. some literature which is very 
interesting, and I notice in one place that the President of the 
_ Newark Board of Trade labored with considerable difficulty with 
his organization to obtain a ten-minute talk from Dr. Smith on 
the possibilities of mosquito control. It was not very long after 
that before Professor Smith could obtain a hearing anywhere 
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in the country on this subject. His views on mosquito controi 
' were too sanguine. It seemed easy. It didn’t seem a difficult 
_. problem. This was way back in 1903 and 1904. The first asso- 
ciation, so far as I know, which was formed in this country for 
mosquito work, was the American Society for the Control of 
Mosquitoes. The headquarters were in New York and Henry | 
Clay Weeks was the moving spirit in the organization. Num- 
bered among: the members were such men as Spencer Miller and 
Professor Smith, of our own State. This organization lasted 
for some three or four years and held four annual meetings. 
They finally disbanded and the work was taken up by other or- 
ganizations. In the meantime the work of Professor Smith had 
given such an impetus that local Boards of Health, under the 
leadership, or under the stimulus, of Professor Smith’s work, 
began to take this work up and the problem was handled by the 
local Boards of Health within the State. Soon after this was 
formed the North Jersey Mosquito Extermination League, the 
membership of which consisted largely of members of the 
Boards of Health of New Jersey. The members from any sec: 
tion were eligible, and anyone who happened to be interested in 
the work was allowed to join. This society used to meet in New- 
ark and it grew in membership. The work became more inter- 
esting and it kept on growing: until finally it succeeded in passing — 
he present County Mosquito Commission Act, under which our 
Commissions to-day are working. 

Prior to this there were several laws passed in the Legislature 
granting funds for the State Experiment Station, appropriations 
which were made available for State experimentation, and the 
general principles of the work were laid out so that any munici- 
pality or any municipalities might follow the work and attempt 
the control of mosquitoes. 

Perhaps one of the most important movements was the forma- 
tion of this Association. This is our third annual meeting. I 
_ have had the honor to be the presiding officer during these three 
meetings, and have followed it somewhat closely. Each year we 
have seemed to attract new enthusiasts and new blood, and once 
they have come into the fold they never have left it, so that 


we have added to our purposes through this Association. It 
has given an added interest to the work, and to-day I think, in 


popular favor, our work is in a stronger position than it ever _ 


has been before. 
Those of us who have been in the work since its incep- 
tion are not too sanguine of the immediate results. As was 
stated this afternoon, we have had to educate ourselves. We 
have had to discard old methods as newer ones seemed to be 
more practicable, and we have had to learn from others ‘and 
from each other what seemed to be the best methods to pursue. 
Always there has been more or less prejudice in the popular 
mind—in the early days absolute ridicule, to-day kind of a 
half belief—so that we have had our difficulties in the Legisla- 
ture. Oftentimes we have had as much difficulty handling the 


legislators at Trenton as we have dealing with the mosquitoes in 


the breeding season. 

So much for a resumé of the work as we carried it on in the 
State of New Jersey. We are all hopeful and we believe in 
the work, have absolute faith that it is possible to reduce mos- 
quitoes to a point where they are not troublesome. 

A paper on the “Progress of Mosquito Extermination in New 
Jersey” naturally would involve a brief historical sketch of the 
work as it has progressed in its various phases. 

You are all more or less familiar with this aspect of the 
mosquito question, and I have decided instead to place before you 
some extracts culled from the literature of early times bearing 
upon the presence of, and annoyance caused by, mosquitoes to the 
early settlers and travelers in our State. This task has been made 
easy for me by the courtesy of Dr. William S$. Disbrow, of 
Newark, who has placed in my hands. material gathered by him 
after painstaking search. The matter has never been published 
and for this reason I am especially anxious to have it on record. 


1627. Indians of New Jersey, Max Schalisch—New Sweden 
near mouth of the Delaware, 


“Swedes built a fort called Mockeborg, because of the numberless mosqui- 
toes infesting the region.” 
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1682. Budd’s—‘“A Brief account of the Province of East 
Jersey in America. A. D. 1682.” 


Speaking of early advantages and disadvantages: “they must have their 
winter as well as summer; they must labor before they reap—and till their 
plantations be cleared (in summer time) they must expect (as in all these 
countries) the musketos, flies, gnats and such like, may in hot and fair 
weather give some disturbance where people provide not against them, which 
as land is cleared are less troublesome.” 


A letter from Thos. Rudyard, Deputy Governor New East Jersey, 


to a friend at London, dated East Jersey, the 30th of 
the third month called May, 1683: 


“That journey by land gave me some view of all the Provinces, and made 
me more considerably to estimate this of East Jersey, having some con- 
veniences esteemed by me, which the others are not so plentifully furnished 
withal; viz. fresh and salt meadows which are very valuable and no man 
here will take up a Tract of Land without them, being the support of their 
flocks in Winter, which other parts must supplie by store and taking more 
care for English Grass— 

“But know, where salt marshes are not there is no musketos, and that 
manner of Land and more health, and this was often answered me when I 
have been making comparison.” 


Letter of James Johnson of Spotswood, March 9, 1684, from 
his plantation at the Blew Hills in East cee in 
America: 


“There is a Flee by the Salt marshes most troublesome in summer—but 
it is not in the uplands.” 


Budd’s Pennsylvania & New Jersey, 1685: 


“IT have mentioned before that there is a sort of jroublesome Flies call’d 
Musketoes—(much like the Gnats in England) in the lower parts of the 
country where the great marshes are, but in the upper parts of the Country 
seldom one is seen.” 


Again 1685. Budd—Good Order Established in Pa. and N. J. 
in America: 


“The Lands from the Capes to about six miles above New Castle (which 
is by estimation ninety miles) is for the most part very rich, there being 
very many navigable Creeks on both sides of the River, and on the River 
and Creeks are great quantities of rich fat Marsh Land, which causeth those 
parts to some fresh people to be somewhat unhealthful in the latter part of 
the summer, at which time some of them have Agues: 

“Also in and near these marshes, are small Flies, called Musketoes, which 
are troublesome to such people as are not used to them. But were those 
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marshes banked and drained, and then plowed and sowed, some years with 


corn, and then with English Hay-seed, I do suppose it would be healthful, 
and very little troubled with musketoes.” 


Abstract of Letter from (Chas. Gordon to Dr. Toke Gordon, 
Doct. of Med. at Montrose—dated Woodbridge in East 
Jersey, 7 of March, 1685: 


“T find it wholesome for I am not (blessed be God) troubled with de- 
fluctions, headakes, ind coughes as at Edinburgh, which is a great inducement 


for me or any valetudinary man to stay in this country. People come from — 


Barbadoes to York and hither for their healths sake. If you design to come 
hither yourself, you may come as a Planter or a Merchant, but as a Doctor 
of Medicine I cannot advise you; for I hear of no diseases here to cure 


but some Agues and some cutted legs and fingers, and there are no want of' 


Empericks for these already; I confess you would doe more than any yet 
in America being versed both in Chirurgery and Pharmacie; for here are 
abundance of curious Herbs, shrubs and Trees and no doubt Medicinall ones 
for making of drugs—but there is little or no Doctor’s. employment this 
way.— 

“Acquaint me with the value of sweet-sent Gumm, which flows from the 
wood—Gum trees, Sassafras, Sassaparella—and such .other things as the 
country naturally produceth. Be pleased to send me some Medicines for 
Agues, and accidental cutts or sores, in case myself or servants be overtaken 
with them.” 


1740. Saltlers History of Monmouth & Ocean Counties : 


“A map or sketch made in 1740 of Mosquito Cove and the mouth of 
Tom’s River—has marked it Barnegat Tom’s Wigwam—on north point of 
Mosquito Cove.” 


Peter Kalm. 1748: 


“The gnats, which are very troublesome at night here, are called mosqui- 
toes. They are exactly like the gnats in Sweden, only somewhat smaller. 
In the daytime or at night they come into the houses and when the people 
have gone to bed they begin their disagreeable humming, approach nearer 
to the bed, and at last suck up so much blood that they can hardly fly away. 
Their bite causes blisters on people with delicate skins. 

“When the weather has been cool for some days, the mosquitoes disappear. 
But when it changes again, and especially after a rain, they gather fre- 
quently in such quantities about the houses that their numbers aré astonish- 
ing. The chimneys which have no valves for shutting them out afford the 
gnats a free entrance into the houses of the English. In sultry evenings the 
mosquitoes accompany the cattle in great swarms from the woods to the 
houses, or to town, and when the cattle are driven past the houses the gnats 
fly in wherever they can. 

“In the greatest heat of the summer they are so numerous in some places, 
that the air seems to be quite full of them, especially near swamps and stag- 
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nant water, such as the river Morris in New Jersey. The inhabitants there- 


fore make a big fire before the houses to expel these disagreeable guests by 
the smoke. The old Swedes here say that gnats have formerly been much 
more numerous; that even at present they swarm in vast quantities on the 
seashore near the salt water; and that those which troubled us this autumn 
in Philadelphia were of a more poisonous kind than they commonly used to 
be. This last quality appeared from the blisters which were formed on the 
spots where the gnats had made their sting. In Sweden I never felt any 


other inconvenience from their sting than a little itching while they sucked. 


But when they stung me here at night my face was so disfigured by little 


red spots and blisters that I was almost ashamed to show myself.” 


Peter Kalm, again 1748. Travels in North America. Elizabeth- 
town Point : 


“The country was low on both sides of the river, and consisted of 
meadows. But there was no other hay to be got, than such as commonly 
grows in swampy grounds; for as the tide comes up in this river, these 
low plains were sometimes overflowed when the water was high. 

“The people hereabouts are said to be troubled in summer with immense 
swarms of gnats or musquetoes which sting them and their cattle. This 
was ascribed to the low swampy meadows, on which these insects deposit 


their eggs, which are afterwards hatched by the heat.” 


Rey. Andrew Burnaby, Travels through the Middle Settlements 
in North America, 1759-1760, 3d Edition, 1798, Page 
TOS: 


“The next morning I rode out, in order to visit Passaic Falls, distant — 
about twenty-three miles, and had a very agreeable tour. After riding six 
miles I came to a town called Newark, built in an irregular scattered manner, 
after the fashion of some of our villages in England, nearly two miles in 
length. It has a church erected in the Gothic taste with a spire, the first 
I had seen in America; and some other inconsiderable public buildings. 
Immediately on my leaving this place, I came upon the banks of Second, 
or Passaic River, along which I travelled seventeen or eighteen miles to the 
Falls, through a rich country, interspersed with fine fields and gentlemen’s 
Sees rs 

“From hence I returned, and in my way crossed ‘over the river to Colonel 
John Schuyler’s copper mines, where there is a very rich vein of ore, and 
a fire-engine erected upon common principles. 

“After this I went down two miles farther to the park eal gardens of 
this gentleman’s brother, Colonel Peter Schuyler. In the gardens is a very 
large collection of citrons, oranges, limes, lemons, balsams of Peru, aloes, 
pomegranates, and other tropical plants; and in the park I saw several 
American and English deer, and three or four elks or moose-deer. [I arrived 
at Elizabethtown in the evening, not a little entertained with my expedi- 
tion, but exceedingly fatigued with the violent heat of the weather and the 
many mosquitoes that had infested me.” 
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Dr. John David Schoepf. Travels in the Confederation. 1783- 


84. Elizabethtown Point in New Jersey: 


“Surrounded of millions of musquetoes (Culex pipiens) we were obliged 
to spend the time until daybrake on the deck of the little vessel. These 
marshy coasts are the favorite sojourning places of musquetoes, more than 
’ usually numerous this year as a result of moist and rainy weather, and 
grown to an unusual size. Whoever has made the acquaintance of these 


small enemies of the night’s rest will know that the buzzing of a few of ~ 


them is sufficient to banish sleep for hours. I\had covered myself with a 
cloak, and a thick sail, and the night being extremely warm I suffered as in 
a perfect sweat-bath, but the musquetoes found their way ‘through. ‘The 
complete stillness of the night gave them liberty to swarm about at will, ‘for 
in windy weather they do not appear, and when high cold winds set in from 
the northwest such regions as these are for a time swept of musquetoes, 
either’ be-numbed by the cold or carried out to sea. 

“After daybrake we were taken to the house of the man who owns the 
ferry, the only ferry thereabouts, a few hundred ‘yards from the landing 
place, but not beyond the territory of the musquetoes. Before the door 
stood a great ‘vat in which a wet-wood fire was kindled; the musquetoes 
were kept off by the smoke in which the people of the place were making 


themselves comfortable. The owner ofthe ferry was a doctor, no less, and © 


admitted with the greatest candor that he had chosen such an infernal situa- 
tion only with the praiseworthy design of making, that is, gaining money.” 


J. P. Brissot de Warville. “New Travels in the United States 
of America performed in 1788.’ London, 1794— 
Second edition. Page 145: 


“The road from New York to Newark is in part over a marsh; I found it 
really astonishing; it recalls to mind the indefatigable industry of the 
ancient Dutch settlers mentioned by Mr. de Crevecoeur. Built wholly of 
wood, with much labour and perseverance in the midst of ‘water, on a soil 
that trembles under your feet, it proves to what point may be ‘carried the 
patience of man, who is determined to conquer nature. 

“But though much of these marshes are drained, there remains a large 
extent of them covered with stagnant waters, which infect the air, and give 
birth to these musquitoes with which you are cruelly ‘tormented, and to an 
epidemical fever which makes great ravages in summer; a fever known 
likewise in Virginia‘and in the Southern States, in parts adjacent to the sea. 
I am assured that the upper parts of New Jersey are exempt from this 
fever, and from mosquitoes. * * *.” 


1792. Wm. Currie, M.D., Philadelphia. An historic account of | 


the Climates and Diseases of the U. S. of America. 


“The flat and marshy parts of this State (New Jersey) which are very 


numerous are infested with myriads of musquetoes which give intolerable 
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annoyance to man and beast. Their bites often occasion an Erysipelas, both 
painful and dangerous. ' 9 

“These insects, however, are never observed when the mercury is below 
the 60°. 

“T do not know the degree of cold which renders bugs inactive, but have 
been kept awake by them at Salem as late as the roth of November.” 


Henry Wansey (Wiltshire Clothier) “Journal of an Excursion 
to the United States of North America in the summer of 
1794.” Salisbury pub. 1796, Page 98. 


“T paid five dollars and went in the stage called the Industry. All the way 
to Newark, (nine miles) is a very flat marshy country, intersected with 
rivers; many cedar swamps abounding with musketos, which bit our legs and 
hands exceedingly; where they fix, they will continue sucking your blood, 
if not disturbed, till they swell to four times their ordinary size, when they 
absolutely fall off and burst, from their fulness.” | 


Isaac Weld, Jr. “Travels Through the States,” 1795, 1796 and 
uae. > London, 1799. «Page 150: 


“This part of the state as far as Newark, is on the whole well cultivated, 
and scattered in different places are some excellent farm houses; a good 
deal of uncleared land, however, still remains. Beyond Newark the country 
is extremely flat and marshy. Between the town and the Posaick River 
there is one marsh, which alone extends upwards of twenty miles, and is 
about two miles wide where’ you pass over it. The road is here formed 
with large logs of wood laid close together, and on each side are ditches 
to keep it dry. “This was the first place where we met with mosquitoes 
and they annoyed us not a little in passing. * * *.” 


1808. Salmagundi. Memorandums. For a tour to be entitled 
“The Stranger in New Jersey,” or Cockney Traveling, 
by Jeremy Cockloft, the Younger: 


“Newark—noted -for its fine breed of fat mosquitoes—sting through the 
thickest boot—story about gallynipers.” 


John Melish. “Travels in the United States.” Philadelphia, 
Hors.’ Page 130,..Volume 1: 


“Wie took our departure at 9 o’clock, from a little town called Jersey 
which is the landing place from New York, and travelled a few miles 
through country rather stony and sandy to Bergen, a small village having 
a church and said to be inhabited mostly by Dutch people. A little further 
on, we reached Hackensack River, which we passed by a toll-bridge, and 
immediately entered into a very extensive swamp, through which the road 
iS cut at a considerable expense. This swamp is said to be fifty miles long 
and about four broad, and abounds with grass of a very strong kind, but it 
: must be difficult to gather it. We saw, however, that it had been all cut 
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during the summer. We were much molested with musquetoes of a very 
large size during our passage through 4%t, soon after which we passed the 
Passaic River and arrived at Newark, nine miles from New York.” 


Miss Elizabeth Leslie. ‘A Picnic at the Seashore.” 1835. 
quan, N. J. 


“The heat was now intolerable. Our hands were kept in perpetual motion, 
defending ourselves, in vain, from the mosquitoes, the baby cried (as well 
it might) and we all ceased to talk. Indeed talking had been forced work 
for the last two hours.” 


Newark Directory, 1856; 35-6: 


“Newark—the town appears also to have early obtained the character 
abroad of being an unhealthy place—subject to fever and agues and inter- 
mittents, which is supposed to have retarded its growth.” 


1855. Atlantic City. Heston’s Hand Book: 


“Call it a sand patch, a desolation, a swamp, a mosquito territory, where 
you cannot build a city—or if you could no one would go there. As late 
as 1855 land sold there at $17.50 per acre. 1906, $30,000 per lot. | 


“THE MUSKEETER” 4 


JOSH BILLINGS. 


Old Farmer’s Allminax—1870-79. 

Muskeeters are a game bug, but they wont bite at a hook. 
There is millyuns of them caught every year, but not with a 
hook, this makes the market for them unsteady, the supply 
always exceeding the demand. 

The muskeeto is born 6n the sly, and comes to maturity quicker 
than other of the domestic animals. A musketeer at. three 
hours old is just as ready, and anxious to go into business for 
himself, as ever he is, and bites the first time as sharp, and 
natural, as red pepper dust. . 

The muskeeter has a good ear for music, and sings without 
notes. The song of the muskeeto is monotonous to some folks, 
but in me it stirs up the memories of other days. 

J have laid awake all night long, many a time and listened ta 
the sweet anthems of the ‘“muskeeter.” 

T am satisfied that thare want nothing made in vain, but | 
can’t keep thinking how mighty close the muskeeter came to it. 

The muskeeter has inhabited this world since its creation, and 
will probably hang around here until business closes. Whare 
the muskeeter goes to in the winter is a standing conundrum, 
which all the naturalists have give up, but we know he don’t 
go far, for he is on hand early each year with his probe fresh 
ground, and polished. Muskeeters must be one of the luxuries 
of life—they certainly aint one of the necessities—not if we 


know ourselves. 
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(President Hunt takes the chair.) 


THE PrEsIDENT—-Now, ladies and gentlemen, it gives me 
great pleasure to introduce another one of our mosquito ex- 
terminators who has been in this movement from its start, and 
upon whom ‘a great deal of responsibility rests, in accordance 
with the law of New Jersey, to see that things are carried out 
in accordance to the law. I take great pleasure in introducing 
Dr. Lipman, Director of the State Experiment Station of New 
Jersey. 

‘Dr. Lipman—At the risk of boring you with repetition, I 
should like to take a few minutes in reviewing the legislation 
that pertains to mosquito control work in this State. Perhaps 
something has been said about it this evening, but it might do no 
harm to remind you that the law as passed several years ago 
contains a clause which makes it mandatory upon the Boards of 
Freeholders of the counties in’ this State to appropriate funds 
for mosquito extermination work, provided the Commission 
sends in its budget to the Director of the pe Station 
and he approves it. 

Immediately after the passage of that bill an attempt was 
made to repeal it within the same session, and since then, I be- 
lieve, with the exception of one year only, repealers or amend- 
ments to this mosquito law have been introduced, and there is 
one amendment pending now, I believe, in one of the commit- 
tees of our Assembly. ; 

The efforts to modify the law have been due to very good 
reasons, as one sees them from the standpoint of the Board of — 
Freeholders in this State. The law is mandatory. They, as 
fiscal officers, have no choice, and must appropriate sums of 
money which to them may seem excessive. 

They have to bear the brunt of criticism, because we know 
that taxpayers in every county, when they have nothing else to 
do, will complain of the extravagance of the Boards of Free- 
holders. It is a favorite pastime, I believe, with taxpayers, to 
complain of the extravagance of administrative officers, and so 
the Freeholders find themselves in the rather difficult position 
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of being criticised because they include in their budgets large © 


sums of money. At the same time, they have no choice as to 
the amount, and it is for this reason that the Freeholders in 
several counties in this State have felt, from time to time, that 
if they are to bear the brunt of critism, they might just as well 
have the direct responsibility of determining the size of the 
budget, and of spending it in accordance with the local needs as. 
they may appear to them. 

And so we find that Boards of Freeholders in possibly seven 
or eight counties in this State, perhaps more, have instructed 
their representatives in the Assembly, or the Senate, from time 
to time, to introduce either amendments to or repealers of this 
law, and as opposed to this movement there has been the effort, as 
you know, to keep the law as it is. Now, looking at it fairly, look- 
ing from the standpoint of the average member of the average 


Board of Freeholders, is it really necessary to retain the manda- © 


tory feature? Why not meet the wishes of the Boards of Free- 
holders and agree to the elimination of the mandatory clause in 
this law? What would happen? Or, perhaps, I might put it this 
way: Why should we, all of us, interested in the campaign 
against a pest which is bound to be eliminated sooner or later, 
why should we insist on retaining this particular clause? Is it 
absolutely necessary to have it retained? 

You will bear in mind, of course, that the problem is not a 
local one. You will bear in mind that the single county, no 
matter how effectively it may do its work, may find itself in- 
vaded by large numbers of mosquitoes: coming from territory 
which is without the limits of the county. 

In a second place, we know that the Boards of Freeholders 
change from time to time as to political complexion, not only 
that, but if there is no change in the political complexion of the 
Boards of Freeholders, expediency may dictate to them the ad- 
visability of withholding direct support, at least temporarily, for 
mosquito extermination work. In other words, if the matter 
were left in the hands of the average Board of Freeholders, 
there would be to assurance of permanency or continuity in 
mosquito extermination avork, even though the taxpayers in the 
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county might be willing to have the money expended on this 
work. 

In the third place, we realize that Boards of Freeholders, 
being directly influenced by political considerations, are obliged 
at times—I do not mean to say at all times—to make their ap- 
pointments in accordance with political expediency, and we know 
that does not work for efficiency in the administration of public 
business. I am not saying this at all as a matter of criticism. 
Such is the price that we pay for our democracy, good and bad, 
and most of us are willing to pay the price. Nevertheless, so far - 
as the mosquito extermination work is concerned, its administra- 
tion under the authority of a Commission, consisting, to our 
knowledge, to my particular knowledge and experience, of men 
who are directly devoted to public interest, and who serve with- 
out compensation, who are selected because of the spirit of 
service which they have, is likely to give us more satisfactory 
results than its administration under the control of the average 
Board of Freeholders. These, ladies and gentlemen, .are very 
important reasons why the mandatory feature should be retained 
in the law under which mosquito extermination work is being 
done in a number of counties of the State. 

Personally, I should be delighted to have the mandatory 
clause eliminated. Selfishness would prompt me to advise the 
elimination of the mandatory clause, for I am free to confess 
- that this law has given me more annoyance than any feature of 
the work for which I am responsible. There are men in this 
audience who know that nature has not designed me to be a 
lobbyist, but it is all in the day’s work, and I have had to spend 
a great many hours in lobbying against the modification of the 
law, because I felt that any change in the law might be inimical 
to the continuance of the work, which means so much to the 
State, and is likely to mean a great deal more. 

A few words as to the economic features of the mosquito 
extermination in this State. We may classify these considera- 
tions under the head of agricultural and suburban. Southern 
New Jersey has problems which are distinct from those of 
Northern New Jersey. There are still more than a million 
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acres of land awaiting agricultural development in Southern 
New Jersey, and those of you who have thought of the future 
of this State, particularly of the future of Southern New Jersey, 
must have been impressed with the vast possibilities. As a soil 
specialist, I realize that possibly in my day South Jersey will 
become one of the prominent sections of the seaboard insofar as 


agricultural activity is concerned. It is to some extent so to-day, - 
but there is going to be a great deal more of agricultural de- 


velopment in Southern New Jersey in the next twenty-five years. 

I happen to have two letters which came to me this morning, 
one from a man in Massachusetts, who is considering buying a 
tract of land of fourteen thousand acres located between Whit- 
ings and New Egypt, the other from a man representing a large 
group of farmers in Iowa. This group of farmers is consider- 
ing the purchase of land in New Jersey and of locating in New 
Jersey. But if the truth be told, ladies and gentlemen, New 


Jersey as an agricultural territory has not been discovered. — 
There was a time when current moved to the West. The tide is | 


now setting in toward the East. Since agricultural opportuni- 
ties for the landowner are in the East more than in the middle 


West or farther West. If we were minded to do a fraction of 
the “boosting” that our friends in the far West are doing, we. 


could attract annually a thousand or two thousand or even three 
thousand farmers into the State of New Jersey. I believe that 
we could give them a great deal more for their money than they 
obtain when they purchase land on the Pacific coast, a great deal 
more. ) 

In traveling through Southern California last summer I saw 
much that made a deep impression on me. I saw land that has 
no water rights selling for a hundred and a hundred and fifty 
dollars an acre, land under irrigation with water rights selling 
_ for five, six and seven hundred dollars an acre. I remember 
one tract of land that was sold for seven hundred dollars an 
acre, and it was, indeed, good alfalfa land. It produced possi- 
bly four or five tons of ‘alfalfa hay per acre, and alfalfa sells 


there at eight or ten dollars a ton. In exceptional seasons it 
may bring twelve dollars a ton. Now, the interest on seven — 
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hundred dollars at five per cent. would be thirty-five dollars, the 
water rights and taxes would be at least five dollars more; in 
all, forty dollars per acre per annum. Hence, five tons of alfalfa 
hay would represent interest charges and taxes of forty dollars, 
to say nothing of the cost of seed, seeding and the harvesting 
and curing and handling of that hay. Right here in New Jersey 
we/’can buy land for fifty dollars an acre, and some of it for less, 


that will grow five tons of alfalfa, and that hay will sell for 
seventeen and eighteen dollars per ton. This is merely an ex- 


ample of what agricultural opportunities may mean in New 
Jersey. There is great development awaiting the southern part 
of the State, but it is-obvious that settlers will not be attracted 
if conditions are at all like those that Dr. Hunt has described, 
or like those which the people who live in Cape May or Atlantic 
or. eastern Burlington or Ocean find them to be. 

Our salt marshes are just as good as the marsh lands of Hol- 
land, which sell for five and six hundred dollars an acre. In 
time they will be transformed into the finest grazing land, but 
live stock farming in Southern New Jersey will never be profit- 
able as long as the mosquitoes are a pest. But who will gainsay 


that there is a great agricultural problem in Southern New Jer- 
sey? Mosquitoes are a factor in this problem, and the full de- 


velopment of Southern New Jersey will not come until this 
problem has been solved more or less effectively. 


_As to the seashore resorts, Southern New Jersey has been 
called the “Playground of America.” It is so, to a great extent. 


Atlantic City has done its share of the work in freeing the 
coast of the plague, and still there is more to do. Other coast 
resorts are not as fortunate as Atlantic City. There are places 
on the coast which could be more attractive as summer resorts 


-1f the mosquitoes were eliminated. 


That will come, and it should come soon if an organized effort 
is made to solve the problem as it can be solved. 

Then in Northern New Jersey, as you know, hundreds of 
acres are being cut up every year into building sites. People in 
the larger cities are looking for elbow room. There are thou- 
sands who wish to have a modest country home of, perhaps, a 
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fraction of an acre, or it may be two or three acres, and these 
men do not find sections of Northern New Jersey attractive be- 
cause of the mosquito pest, and Northern New Jersey is inter- 
ested, as is Southern New Jersey, in solving the problem. 

I see in the audience a representative of our Department of 
Conservation and development. I notice he is very much inter- 
ested in this problem. We have talked about it, and we have 
agreed that if people in other States could be told that we are 
organizing the work so that we shall get rid of mosquitoes, not 
absolutely, but we shall get rid of them to the extent of eliminat- 
ing them as a serious factor, and as a serious obstacle in develop- 
ment; if we could say that we have organized and appropriated 
funds so that all of these salt-marsh lands could be ditched, 
within five or six years at an expenditure of perhaps a hundred 
and fifty thousand dollars a year, what would such a statement 
mean merely from the standpoint of advertising? 

The undertaking would be entirely feasible, for we have sur- 
veyed the marsh lands and know the average cost of ditching 
per acre, and the saving that may be brought about by the use 
of improved machinery. 

So much for the economic standpoint. We find many import- 
ant problems in New Jersey, and yet, as we think of them, we 
come to feel that there is hardly a problem more important, 
everything being considered, than that of eliminating the mos- 
quito to the extent of preventing them from being an obstacle in 
development. 

It is curious that those of us who have been in the work for 
some years are now and then assailed with doubts. I know an in- 
spector of one of the Mosquito Commissions in this State who 
has been as painstaking and faithful as any man in this work. 
He was ready to throw up his hands two or three years ago, and 
for a good reason, because the old methods did not seem to be 
adequate under exceptional conditions to meet the situation, but, 
as in every work, new conditions offer new solutions, and new 
methods have been suggested. aa . 

I do not believe that he, at present, has any occasion to think 
that, even under exceptional conditions, the problem cannot be — 
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solved. He has been in the work. He understands it. There 
are, on the other hand, very many people in this State who admit 
that the problem is an exceedingly important one, but hold that 
it cannot be solved. 

It takes a great deal of contact with the actual facts of mos- 
quito extermination to convince one that it can be done, and the 
educational side of the undertaking, presenting the facts to the 
people in New Jersey,.and the enlisting of intelligent support, is a 
‘part of this problem. 

And just one more thought. In fighting to retain the law on 
the statute books, we have found that much opposition has come 
from counties that have no salt marshes, where mosquitoes do 
not present a county-wide problem. They may be bad in one 
locality or another, but they are not bad everywhere in the 
county. For the sake of retaining the law as a workable instru- 
ment we have felt, and by we I mean all of the men who are 
most active in mosquito extermination, that for the good of the 
counties along the coast it would be best not to encourage the 
inland counties to undertake any large expenditure of money. 
I believe that unless this is carefully guarded, there would be 
enough opposition aroused in the State to force the modification 
or the repeal of the law. And yet, even in these counties, I 
believe that a great deal could be done and a great deal of co- 
Operation could be secured if the Mosquito Commission were 
content with a very small appropriation, content with employing 
ione person, perhaps possibly not through the entire year, who 
would be given authority by the State Board of Health, and 
. perhaps by the local Boards of Health, to force the elimination 
of certain breeding places as nuisances. We all know that the 
local Boards of Health will not do it, but if the ‘Commissions in 
those counties could have only one employee who has the moral 
courage to force the elimination of breeding places because they 
are a menace to health, we could accomplish a great deal at a 
relatively small cost, and prepare the ground for work in a larger 
way, even in the counties where mosquitoes are not a county- 
wide problem. ie 

I want to add to what I have said, that this meeting must be 
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gratifying for those who have been in the work longest. I am 
a novice in a way; there are men in North Jersey who have 
given much of their time and thought to developing the methods 
and securing the results which have been secured. To them it 
must be gratifying. I know it is to me—that we have gone far 
enough to convince us, to convince many other people, that the 
problem is in a fair way to being solved, and that within a very 
few years we shall have reason to rejoice with the men of cer- 
tain sections of the State where conditions have been Rey 
improved. 


THE PrEsIDENT—This afternoon the time was so short that 


we were forced to omit one of our papers. I would like to put 
that paper in now, as the program will be crowded in the morn- 
ing. It is a very valuable paper. Mr. Dobbins, who is the In- 
spector of the Essex County Commission, is one of the hardest 
of our mosquito fighters. I take pleasure in introducing him. 
He will read a paper on ‘“The Problem of Fresh-Water Mosquito 
Control.” 


The Problem of Fresh=-Water Mosquito Control. 


BY JOHN W. DOBBINS, CHIEF INSPECTOR OF THE ESSEX COUNTY 
MOSQUITO EXTERMINATION COMMISSION. 


This paper may be of little value to those who are at present 
engaged in mosquito control work, but its design is to help those 
who inaugurate campaigns at some future time. 

_ Assuming that there is an abundant reason for mosquito con- 
trol work, the time to begin agitation for a campaign, in order 
‘to get the public support, is when mosquitoes are on the wing in 
such numbers as to cause extreme suffering. Fortunately every 
community numbers among its citizens some who are willing to 


undertake this initial step, which offers only hard work and many 


sacrifices. 


A vigorous campaign of education should be started and efforts © 


made to get the codperation of the press, public officials and 
various civic organizations, as well asi the public in general. 
Reference to the successes of similar campaigns carried on in 
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other parts of the world should be made and emphasis placed on 
the fact that mosquitoes transmit diseases, and how these dis- 
eases have been stamped out by bringing mosquitoes under con- 
trol. But while it is well to charge mosquitoes with the respon- 
sibility of a high mortality rate where they are allowed to breed, 
without any effort made to control them, the fact must not be 
overlooked that mosquitoes are a great drawback to the proper 
development of any community they infest by keeping’ down 
property values, reducing the vitality of profit-producing domes- 
tic animals, and by making life miserable for those who have to 
live where they are. 

The question of funds should receive careful thought. It is 
my opinion that to start a campaign with insufficient funds would 
be a serious mistake, prove hurtful and might lead to failure, 
which would no doubt affect similar efforts at some future time. 

I would discourage the idea of private contribution beyond 
the amount required for a preliminary survey and public educa- 
tion, and’ would suggest that the one and only thought be that 
when the work of control is actually started the funds should 
come from the general tax levy. Since the whole community is 
to be benefited by the work, they should be willing to stand the 
cost. What will the cost be? The territory receiving attention, 
as well as the population, must be considered in determining this 
point. It is my opinion that a start could be made on a per 
capita cost ranging from ten to twenty cents per annum, and if 
the people are assured that for an individual cost of this amount 
they can be given relief from mosquitoes, I am positive they will 
approve of the expenditure. 

It is important that the person placed in charge of the oe 
should possess qualifications which fit him for the position. What 
should these qualifications be? The nature of the work is so 
diversified that I know of no school at present offering a course 
to cover the subject. The position has been filled successfully by 
entomologists, civil engineers, and those having training along 
public health lines. 

In my opinion his best asset must be executive ability, coupled 
with a real knowledge and love of the work, ever anxious and 


~ willing to make personal sacrifices for its success. 
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The personnel of the inspection force should receive careful 
attention. ‘The nature of the work, carried on as it is in the heat 
of the summer, and taking the inspectors into places of dirt and 
filth, is such that its success depends on the quality of inspection, 
and until proper men can be trained to meet and overcome these 
conditions, the work will suffer. I have found that men must 


be educated, step by step, to the point where they will wade. 


through garbage dumps, swamps, and filth of various kinds. 
It might be well to begin the work with a small force and in- 
crease as the requirements demand. | 
A geological survey map, because of its accuracy, as to scale, 
should be used, if possible, and divided into districts. The size 
of these districts can be determined by both area and the con- 


gestion of population. What I mean by area is where the terri- 


tory is a rural one and where the duties will be more in the 
nature of labor work, such as draining, filling and oiling, with 
but a small amount of house-to-house inspection; and what is 
meant by congestion of population is in cities where the house- 
to-house inspection predominates, and the draining, filling and 
oiling done by a separate labor gang.‘ Where house-to-house 
inspection is to be made, I would suggest one inspector to forty 
thousand population. This ratio will, no doubt, have to be 
changed as the work progresses, but I find it less difficult to 
increase an overworked force than to decrease a top-heavy one. 
Where the inspection is to be by area, it is better to make the 
districts large, with an inspector in charge, assisted by a crew 
of laborers. : | 

As the inspection work progresses, many problems will be 
revealed, such as draining, filling, etc. Levels and grades will 
have to be established, property owners interviewed, conferences 
arranged and a general follow-up maintained of the working 
force. | 

The inspectors should be charged to report everything in their 
districts which holds water, or which may be treated with 
suspicion, cards and report blanks being provided for this pur- 


pose. I will not attempt here to enumerate the many varied — 
breeding conditions which will be found, but, as the work 


7 


OF 


progresses, it will be interesting to learn of some of these con- 
ditions. I recall an instance of a large carriage and wagon 
manufacturing concern in Newark with twenty-nine fires in its 
forging department. The plant closed down for some three 
weeks, and the inspector found breeding in the cooling tubs at 
the side of the forges. 

At the beginning a complete inspection of the territory should 
be made every fifteen days. 

After several inspections the records will show sections where 
breeding is seldom found. It may be well to reduce the inspec- 
tions of these sections to once a month. 

The size of the area in which the campaign is being carried 
on will determine the amount of office help required to keep a 
correct file of this information. 

This also applies to supervising help, as, for instance, in 
Fissex County with its one hundred and twenty-six square miles 
of area and five hundred and sixty-six thousand three hundred 
and twenty-four population, we have divided the: fresh-water 
work into two units, a Deputy Chief Inspector having charge of 
each unit. The units have been subdivided into several districts, 
with an inspector and six assistants for each district. 

The assistant inspectors render reports daily to the inspector 
and he makes a daily report to the Deputy Chief Inspector. This 
also allows time for the inspector to attend to other work, such 
as filling and draining and following up the work of his 
assistants. | 

The work of keeping the inspection force on the job is im- 
portant. We have given this subject much serious thought, and 
believe that our system of having a crew of follow-up men make © 
_mmspections a day behind the regular inspectors when we have 
reason to believe their work has been neglected, solves this 
problem. Through our filing system we now know where every 
possible breeding condition exists. in our county, and if these 
places are not reported with each inspection trip, we assume the 
inspector neglected them, and send the follow-up men through 
his district. The follow-up men are instructed not to abate the 
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breeding they find, but to report their findings to the Deputy 
Chief, who then verifies their reports. ‘The discipline in refer- - 
ence to the negligence on the part of the inspection force to find 
breeding cannot be too rigidly enforced, and this negligence in 
our department calls for a reprimand for the first offense, sus- 
pension for the second, and dismissal for the third. 

- It should be the effort of the department to get all depres- 
sions, which hold water long enough to breed mosquitoes, filled 
in or drained as quickly as possible, thus avoiding the expense 
of frequent oiling. I do not mean by this that the department 
should keep up a constant annoyance of those individuals who 
happen to own such property, but that the inspectors should at 
all times be on the lookout for filling material such as street 
sweepings, cellar excavation earth and winter garbage which 
should average 85 per cent. ashes. This material usually can 
be had for the asking, and our department will assign a 
laborer to level it off. The cost of abolishing breeding places in 
this manner will be no greater than to take up the time of the 
department with correspondence, interviews and court proceed- 
ings to abate the nuisance, and should make more friends for 
the work. There will be some property owners who look with 
disfavor upon any effort being made to abolish breeding 
nuisances_on their property, and in such cases, if persuasive 
methods are of no avail, it becomes necessary to resort to the 
courts for relief. 

The office should keep informed during the breeding season 
as to the conditions, and this can be done by a series of night 
collections made biweekly of adult mosquitoes. This will show 
to what extent as well as the varieties of mosquitoes on the wing. 
These night collections prove interesting, show the direction of 
flight and frequently lead the way to the breeding ground. 

The nature of the work is such that nothing should be taken 
for granted. When an inspector finds breeding on a premises 
he should use every effort to get rid of it before leaving. I 
recall instances where an inspector has left a barrel containing 
breeding for the householder to empty, and returning several 
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days later find that the barrel was neglected and mosquitoes 
issuing from: it. 

The writer knows of no condition which cannot be overcome 
and the breeding stopped. In Newark there are a number of 
tanneries, in the vats of which mosquitoes breed. The owners 
are opposed to having them oiled, claiming the oil would affect 
the hides. This is overcome by the use of naphtha, which kills 
the larva and evaporates. Another instance is a pond, the water 
of which is used by a paper mill. This pond is a bad Anopheles 
breeder, and the mill owners claim the oil would get into the 
vats and spoil the paper. To overcome this objection we use 
gasoline, which also evaporates, the owner paying part of the 
cost. 

In oiling pools it is important that every inch of water surface 
is reached, especially where there is an accumulation of growth. 
Better work can be accomplished with a sprayer, but those doing 
the oiling should not be averse to wading through and splash- 
ing the water, thus enabling the oil to work over the entire sur- 
face. 7 

While the prime object of a campaign of mosquito control 
should be to find and do away with all standing water, it is neces- 
sary to use oil or larvicide to keep down the breeding pending 
other treatment. The expense of frequent oiling due to the rapid 
evaporation of the oil should lead those engaged in the work to 
-look for a substitute for oil which would have the same effect 
but be impervious to the sun. It is to be hoped that experiments 
in this direction will be attempted. 

To the extra cost of larvicide as compared with oil and the. 
danger of it coming into contact with people, domestic animals 
and fowl may be assigned the limited use of this material by the 
writer. Larvicide may prove helpful in sparcely populated sec- 
tions where it is too expensive to drain and where the conditions 
will not permit oil to readily spread. , | 

Fish are valuable assets in some phases of mosquito control, 
but it might be advisable not to place too much reliance in them, . 
as, for some reason which I am unable to explain, during the 
height of the breeding season, for a brief period, the fish seem 
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to shun mosquito larve, allowing them to reach maturity. Care 


should be taken to see that growths in the pools are removed, 
allowing the fish access to every part of the water surface. I 
have observed mosquitoes propagating in pools containing enough 
fish to keep them free, but separated from the larvee by growths 
through which the fish could not penetrate. 

A record kept of the adults, taken in the night collections will 
serve to show what kinds of mosquitoes are on the wing in 
greatest numbers. Those in charge of campaigns, in their eager- 
ness to control the varieties of mosquitoes which are most trouble- 
some, may neglect other varieties and find, too late to remedy 
the condition, that weather conditions have favored these mosqut- 
toes. It is important, therefore, to study the habits of each 
variety of mosquitoes breeding in the territory, and keep a record 
of prevailing weather conditions in order to determine how the 
frequent changes of the weather must be met. As, for instance, 
in a drought the pools dry up but the brooks dry out in spots 
and the breeding is transferred from pools to brooks. In a wet 


‘ spell the conditions are reversed. 


The records of permanent breeding places should not be 
buried in filing cabinets, but placed where they remain before 
the eyes of those in charge of them, and checked up weekly. It 
should be an established rule that once mosquitoes are found 
breeding, the conditions of which cannot be readily abolished, 
they should never be allowed to reach the winged stage of de- 
velopment in such places again, as these places should be fre- 
quently inspected, and oiled when necessary. 

I have tried in this paper to give you a general outline of how 
a campaign of fresh-water mosquito control should be carried 
on, but it 1s, in reality, how we are doing the work in Essex 
County. You may be interested to learn what our results have 
been. 

We have been working four years; that we have reduced the 
mosquitoes in numbers nobody will deny; that we still have 


enough mosquitoes to make their presence felt at times we all 


admit, but this, no doubt, is due to the enormous sewage-polluted 
salt meadows where fresh-water mosquitoes breed. 
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You may want to know just what the people who pay for the 
work think of our efforts. We wanted to know, too, so we 
decided to find out, through a post-card census, the names of 
which were selected at random from the telephone book. 
| Number of cards mailed, 950; number returned, 314. 

The cards read as follows: 


In order to ascertain public sentiment in the county, we would respectfully 
request answers to the questions on attached card. 
Our appropriation for 1915 was $55,000, representing a per capita tax of 


$0.097, based on I915 census, the population being 566,324. 


We present herewith table of work accomplished the past summer: 


Containers found breeding mosquitoes, ...........056..5 13,526 
Containers not breeding, but emptied, ................65 52,806 
Genlons et oil. tised, ......... 0+. TE a ph eae Bice ica 63,060 
ferenmect crtcires. ‘cleaned, 2). ace a coed oon belo e's 955,883 
ay week  miew ‘ditches \dug, 6... ee as Bie aie he wee ete 30,008 
MORO ACMGES COMStOUCTEM, liege Sa: tase aie ea secone bo lark nce bee wtel one 21,915 
PME eCE MIS PECIIONS | (Ts ksh eas ae eee. aR t 600,622 


Respectfully yours, 
Essex County Mosquito EXTERMINATION COMMISSION. 


“Have you noticed a decrease in the number of mosquitoes the past four 
summers?’ Yes, 289; No, 206. 

“Were they troublesome for long or short periods of the summer?” Long 
periods, 27; short periods, 240. 7 

“Were they troublesome indoors or outdoors?” Indoors, 42; Outdoors, 


23.) Explain: 


“Are you in favor of the continuance of this work?” Yes, 312; No, 3. 


In the work of four years we have deemed it unnecessary to 
take court action compelling property owners to abate nuisances. 
Only on two occasions has it been necessary for us to resort to 
the court—in each instance our inspectors were ill-treated during 


the performance of their duties. 


THE PresipENt—Gentlemen, just a moment before we close. 
I think that some little honor has been conferred upon this Asso- 
ciation by the City of Toledo. The Board of Trade of the City 
of Toledo, as I understand, has two representatives whom they 
have sent on here to see what we are doing. I would like to ask 
one of those representatives if he will give us a word. 


EOS, . 


Dr. RamsEY—I just want to express my appreciation of the 
work you have done here in New Jersey on mosquito elimination. 
I have had some little opportunity of familiarizing myself with 
mosquito work, having spent about three years in Panama and 


another couple of years in South and ‘Central America. In | 


Toledo, last summer, the mosquito nuisance was so bad that the 


people and the various boards of trade, particularly the Commerce - 


Club, petitioned a man from Washington to come to Toledo and 
make a survey of the city to find out and classify the mosquitoes 
prevalent in this district. Dr. Carrol Fox came up and spent 
some six weeks with us, but he found that it was too large an 
undertaking in a limited time so the only thing he could do was 
to make a classification of the mosquitoes relative to malarial 
infection or to determine whether we had malaria carriers here 
or not. Many specimens of Anopheles punctipenms were found, 
which at that time were not thought to ibe malaria carriers. No 
other Anopheles were found. | 

The Commerce Club, of which Mr. Gould and myself are 
members, took up this work on a small scale to study out how 
this condition could be met and we have spent about six months 
hard work on it. 


I was very much interested in-Mr. Dobbins’ paper on fresh- 


water work and am glad to know that we have gone about our 
work in just such a manner as Mr. Dobbins suggested in his 
paper; but as I have stated, we have just begun our work, the 
Commerce Club has of itself set aside a small appropriation for 
a preliminat'y survey, which is now being carried on, making a 
map of the breeding places in and around Toledo and you may 
be surprised to learn that we have marsh areas about the mouth 
of the Maumee River that cover some hundreds of square miles. 
Therefore our task may be considered just as great as in some 
counties of New Jersey. Elimination is not only necessary 
from personal but from commercial and economic reasons. 
The Coramerce Club in taking up this work has taken it up 
from this scandpoint. We have our work outlined and are start- 
ing on a large educational campaign after which we hope to get 


an appropriation from Council and to know how to. use it. I 


103 


wish to thank you very sincerely for the courtesy you have shown 
to Mr. Gould and to myself. 


Dr. HrapieEE—The gentleman from Toledo has omitted a 
most interesting point which I think the Association would be 
glad to hear. It seems in a section of Toledo there is a large 
sewer some eight feet in diameter which is only partially filled 
by a swiftly running stream. This sewer penetrates the best 
residential section of the city, and this water comes from the 
houses and passes from the city toward the swamps. This 
residential district has been very seriously troubled by sylvestris. 
These gentlemen believe that sylvestris bred in the fresh-water 
swamps and made their way through the overhead portion of 
the sewer. ‘There is constantly a breeze passing through the 
sewer upstream and the theory is that the sylvestris are drawn 
‘by this breeze through the sewer and released in the sewer 
catch basins in this residential portion of the city. This is a 
condition of which our work shows no parallel. 

The meeting then adjourned until Friday morning, February 
18th, 1916, at g:30 A. M. 


THIRD SESSION. 
Friday Morning, February 18th, roT6. 


Meeting called to order by President Ralph H. Hunt, M.D., 
at 9:30 A. M. 


THE PRESIDENT—First thing on the program of the business 
session is reports of officers. We have the report of the Secre- 
tary—Treasurer, Dr. Headlee. 


Dr. HeapLEE—Mr. Chairman and gentlemen: The principal 
duty of the Secretary during the past year has been the carrying 
on of a small amount of correspondence with the membership 
and the editing of the annual report. He regrets to report to 
the Association that, owing to pressure of other duties in con- 
nection with his regular work, it was not possible for him to get 
the report out with the promptness that he would have liked. 


} 


| Income. 
IQI5. 
Feb. 22. Atlantic County Commission, ........... Heelies $50 00 
Hep. 24: -Capé: May County Commission... 2. <i eeaee 20 00 
$70 00 
Expenditures. - 
IQI5 | | 
Mena7: “shlead Bh at, Chelsea. 6 oslo ec) wea $2 oo 
Feb. 24. Postage and mailing invitations, .............. 22) \25 
Fei 2a)" A: Moore, Sstereupticon, 3)... 382055 a ee 15 00 
Peer oath, Postage,|.) soci thaws s viluat eee AR Cele en ee I 00 
Rep omy. Niodert,: Priming: clic so Peed drial) an nee 20 00 


PO Abies a 


The rest of the duties of the Secretary have been largely con-— 
cerned with meetings of the Executive Committee, and I think | 
that the matters transacted by the Executive Committee can best. 
be taken up in the Executive Committee’s report. 

The Treasurer found that it was not possible to collect all 
the assessments of last year and has on that account to report 
a deficit. The formal statement follows: 


$61 35 


At this point Dr. Wm. E. Darnall, who had been acting as 
Treasurer, turned over the account to the present Treasurer. - 


Income. 
IQIS. 
Mar ss) Balance front Dr, Darwall.3. 4) 2. hoe Sak. een $8 65 
Mar.5,; Passaic County ‘Commission... 2.4: ce iaore hacen 20 00 
Mar’ 5, Essex Coutty ‘Commission, . 2.2. 0.06.00. Na 50 00 
Maro.) Leudson: County Commission, 02.4 .90. canes 50 00 
Mare. Union ‘County Commission}... 20... 2. nie ta 50 00 
Mar).8.) Camden ‘County ‘Commission, 4.7.2 20 00. 
April 1. Middlesex County Commission, ..... mE IS A 20 00 
; $248 65 
Expenditures. | 
Printing First Annual Report, ...... ay WS uate th a “.  $Q4 88 
Grenographer’s reports: 0 mies) ae ees Laat ea 105 00 
Balance in “bank 3 ie Pets ae Oe Ae a aes eR cet esos att 49 27 
$248 65 
Bills Payable it 
Postage? MN bce wh D ve ae L atials A Seman eh Oo RNY SLR a err a See ane 
Pantune circular letter, so0 05 fae bil a 5 00 
Printing Second, Annual Report, 84. |e aes AS eh ee a 128 75 
é 
. ( fe me os ty 
5, ie tags nee 
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THE PrestipENt—Gentlemen, you have heard the report of 
your Secretary—Treasurer, what action will you take on it? 


Mr. EncLE—I move it be accepted with thanks. 
(This motion was seconded and carried. ) 


THE PRESIDENT—We will now have the report of the E-xecu- 
tive Committee. The Secretary will favor us with that also. 


The Executive Committee held two meetings—one on No- 
vember 22d, 1915, and another on December 2ist. 

At the first it was decided to hold the present meeting in At- 
lantic City. The appointment of the following committees was 
authorized and the appointments made: 

Program Committee—Ralph H. Hunt, Ira Barrows, John T. 
Connelly, Wm. EK, Darnall, S. Fisher Miller, A. J. Rider, F,: B: 
Walden, Thomas J. Headlee. | 

Legislative Committee—Ralph H. Hunt, H. H. Brinkerhoff, 
Joseph Camp, John H. Cook, Wm. E. Darnall, John Scott Davi- 
son, [homas J. Headlee, Wm. C. Hope, Wm. Delaney, John W. 
Dobbins, Robert F. Engle, Spencer Miller. 

Committee on the Claims of ‘the Bat as a Destroyer of Mos- 
quitoes—Louis J. Richards, Curtis R. Burnett, W. M. Pollard, 
C. Howard Slater, H. B. Vannote. 

Committee on Arrangements for Next Annual Meeting— 
Wm. FE. Darnall, Clyde M. Fish, W. M. Pollard. 

In response to a communication from Dr. Haven Emerson 
that the Committee suggest the names of two members for the 
Inter-State Anti-Mosquito Committee, the Executive Committee 
instructed the Secretary to send the name of Ralph H. Hunt and 
Thomas J. Headlee. 

At the second meeting the Treasurer presented the report 
which this Association has just received, showing a deficit of 
$99.48. He was instructed by the Committee to include the sum 
in the assessment of the following year. | 

Dr. Dobbins, the chairman of the Membership Committee, re- 
ported the idea of interesting the clientele of the building and 
loan associations of the State in the work of the Association. 
Mr. Dobbins was requested to work out a plan. He was further 
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requested to prepare a comprehensive plan for largely increasing 
the membership of the Association and to present a formal re- 
port of the same at the next annual meeting. 

Mr. Forker, of the Newark Evening News, presented plans for 
giving proper publicity to the next annual meeting, State-wide 
publicity for mosquito matters during the year to come, and. pub- 


licity relative to purely local matters. The Chairman was author- _ 


ized to appoint a Publicity Committee consisting of five mem- 
bers—-one from Hudson, one from Essex, one from Bergen, one 
fiom Union and one from Atlantic. This Committee was 
authorized to expend funds not to exceed $100 for publicity in 
connection with the next annual meeting. The following Com- 
mittee was appointed: John W. Dobbins, Wiljiam Delaney, 
Jesse B. Leslie, Russell W. Gies and Harold IJ. Eaton. 


THe PreEsipENt—What will you do with the report of the 
Executive Committee? 


Mr. RipER—I move the report be received with thanks. 


Tue PrEsIDENT—Will somebody make a motion that the 
action the Executive Committee has taken on behalf of the eee 
ciation be concurred in? 


Mr. RipER—I accept that amendment. 3 
(This motion, as amended, was duly seconded and carried.) 


Tue PresIpDENT—I will read the Auditing Committee’s report: 
“The New Jersey Mosquito Extermination Association: Gen- 
tlemen, we have audited the accounts of the Treasurer and find 
them correct.: F. W. Becker, M-D., F. W. Sell, M.D., Hai ac 
tee on Audit. February 18th, fos i 

What action will you take on that report? 


Mr. RrpErR—I move the report be received. 
(This motion was duly seconded and carried.) 


Tue PresipENt—We will have the report of the Committee 
on Bats versus Mosquitoes. 
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EuizapetH, N. J., February 17th, 1916. 
To the New Jersey Mosquito Extermination Association: 
_ GENTLEMEN—The Committee appointed by the President on December 
13th, 1915, to consider the claims of the bat as a destroyer of mosquitoes, 
would respectfully report as follows: 

It has considered the matter as affecting the State of New Jersey only. 

It has been unable to hold a meeting, but the Chairman has corresponded 
with the different members, who are unanimous in their findings. 

This State does not appear to be favorable for bat increase, and these 
creatures are rare under the best conditions. 

It would appear that as the part played by insects in the transmission of 
disease is now better understood, it would not be wise from a health stand- 
point to try to increase the number of bats, as they are known to be hosts 
for vermin. ! 

In conclusion, it is working at the problem at the wrong end, as all our 
experience indicates that not much can be done with mosquitoes after they 
are on the wing, and we should bend all our efforts toward the elimination 
of the breeding places. 

For the Committee, 
L.+),) RICHARDS: 
Chairman. 


THE PRESIDENT—You have heard the report of this Commit- 
tee. What action will you take? 


Mr. EncLE—I move it be adopted. 
(This motion was seconded and carried. ) 
Tue PresipeEnt—Report of the Committee on Arrangements? 


Dr. Darnatr—Mr. President, the arrangements speak for 
themselves. I hope you have all been comfortable and happy. 
The hotel management has done everything it can, I believe, to 
make it comfortable for us and supplied us with everything we 
needed very cheerfully and without any trouble. I sometimes. 
think it is a little easier for us in Atlantic City than it is any- 
where else to arrange for conventions because we arrange for 
three or four hundred a year, and these hotels here are so used 
to it that all you have to do is to give the order and the work 
is done. It really puts very little burden on the Committee and 
most of the thanks are due to the hotel. 

I would take this occasion to ask for a vote of thanks to the 
Hotel Traymore Company for their comfortable and courteous 
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arrangements and for the liberal terms and rates they have made. 
I make that as a motion. 


(This motion ‘was duly seconded and carried.) 


THE PRESIDENT—We will ask Mr. Dobbins if he will make a 
brief report for the Legislative Committee. 


Mr. Doppins—Why, in reference to legislation, gentlemen, 
of course you are all familiar with the bill that was introduced 
in the Legislature. It is still in Committee. The chairman in- | 
formed me if the Committee held a hearing on the bill this 
Association would have due notice of that fact. ‘There may be 
a hearing at any time and I hope that each county, especially 
if it is doing mosquito extermination work, will hold itself in 
readiness to take a delegation to Trenton on the shortest notice 
possible. It may be that we will have to summon our forces in 
two or three days. The present session of the Legislature will 
adjourn on March sixteenth this year, and that is the only bill 
that I know of in the present session affecting the mosquito 
work of the State. I might say that the State Experimental 
Station has a request before the Appropriation Committee for 
mosquito work, and something should be done to see that the 
appropriation is made. Without such action appropriations are 
always uncertain. 


THE PrEsIDENT—Gentlemen, you have heard the report of 
your Committee on Legislation, What action will you take? 


Mr. ENGLE—I move the report be received. 
(This motion was duly seconded and carried.) 


Tue Prestipent—I will ask Mr. Dobbins to give the Com- 
mittee on Publicity report. a 

Mr. Dossins—In the matter of publicity, gentlemen, the Com- 
mittee held two meetings, and it was decided to engage a news- 
paper man to do the publicity work of this convention at a cost 
of one hundred dollars. He has sent in his bill to this conven- 
tion along with copies of the article that he forwarded out to 
all the papers of the State, and Philadelphia and New York at _ 
different times, and we thought he did his work quite well. I. 


109 


understand that in some manner the articles were not received 
here in Atlantic City. I can’t understand it, unless it was an 


oversight, because I know he had the Atlantic City papers on 
his list. ‘Twenty-six daily papers, and I think twenty-one weekly 
papers in the State besides the Philadelphia and New York 


e papers, have been furnished with matter, and articles that you 


see in the New York papers this morning are from the writings 
of this publicity agent. I suppose the Committee would recom- 
mend the payment of that bill. 


THE PRESIDENT—Gentlemen, you have heard the report of 
the Committee on Publicity. What action will you take? 


Mr. Riper—I move it be received and approved. 
‘(This motion was duly seconded and carried.) 


THE PRrESIDENT—I will ask Mr. Dobbins to make a Be for 
the Membership Committee. 


Mr. Dospins—Now, for the Membership Committee I will 
report that there are seventy-five delegates here to-day to this 
convention, that last year the Association numbered one hun- 
dred and twenty-six members, and this year the membership has 
been increased to three hundred and twenty-eight. Through a 
system that we have adopted of asking each county to get ten 
names among prominent citizens we are able to increase this 
membership, and while the attendance here does not look so 
large, J can assure you that we have the well-wishes of a great 
many of the prominent people of this State. Some of the most 
influential and most wealthy of the population of this State are 
watching this movement and are behind us and wish us well. 


THE PRESIDENT—Gentlemen, you have heard the report of 
your Committee. What action will you take? 


Mr. ENCLE—I move it be received. 


(This motion was duly seconded and carried.) 


_ THE PRESIDENT—We will have a report from the Committee 


on Resolutions. 


Mr. Hupson—Mr. Chairman, the Committee on Resolutions 


ITO 


was unable to put its conclusions in proper form for the 


reason that the hours of ‘this convention precluded the use of 


the typewriter, but the results are now being prepared and the 
Committee would like to submit them a little later in the meet- 
ing in the proper form. 


THE PRESIDENT—We will hear a report of the Committee on 
Nominations for officers for the ensuing year. 


Mr. ENcLE—Mr. President, the report is on your desk. The 
Committee were unanimous on the names proposed there with 
one exception. I think that somebody more capable than I should 
bear witness to the value of the work done by Dr. Hunt. I am 
such a new member of this affair, only one year old, that 1 don’t 
feel as though I can tell it half as well as most everybody else 
in the room, but I do see the result of it. When you go into a 
field and see them reaping a harvest, you look only at the harvest. 
You don’t look back at the work that has been done in tilling the 
soil and planting the seed. As you all know, that is the uphill 
work. The pioneers who started out in the beginning deserve a 
lot more credit than any of us who come in and take it up where 


they leave it off. I know the Committee feels very much indebted | 


to Dr. Hunt for his work, and I am sure this Association does. 
In making the report we wish to go on record that these are 
our feelings. 


THE PRESIDENT—Mr. Secretary, if you will just take the chair 
a second. 


(Secretary Headlee takes the chair.) 


Dr. Hunt—Gentlemen of the convention, it has been a source 


of pleasure to me to act as your President during the last three 
years. Iam very glad that you have nominated for this office our 
First Vice-President, my friend Dr. Darnall, of Atlantic City. 
I feel that he will carry on.the work in the same spirit with which 
we have tried to carry it on in the past. I feel as though it would 


be a mistake in a State-wide movement of this kind to permit 
_ one section to have as long a representation as you have con- 


ferred upon me as! your Chairman. In Dr. Darnall you will 
have at the head of your Association a representative of one of 


TEY 


the most progressive of our counties in this work, and it gives 
“me great pleasure to recommend to the Association that the 
nominee for President for the ensuing year be Dr. Darnall. 

If Mr. Engle will permit me I will read the report of the 
Nominating Committee : | 

“For President—Dr. William E,. Darnall, of Atlantic City. 
“For First Vice-President—Dr. H. H. Brinkerhoff, of Jersey 
City. | 

“For Second Vice-President—Mr. R. F. Engle, of Beach 
Haven. 

“BH or Secretary-Treasurer—Dr. Thomas J. Headlee, of New 
Brunswick. _ 

“For Executive Committee—Mr. Wm. C. Hope, of Roselle; 
Mr. Joseph Camp, of Pierces; Dr. Ralph H. Hunt, of East 
Orange, and Mr. Ira Barrows, of Sea Bright.”’ 


Gentlemen, this is the report of the Committee on Nomin- 
nations. What action will you take? 


Dr. BECKER—I move the nominations close, and the Secre- 
tary cast the ballot for the entire list of nominees, as submitted. 


(This motion was duly seconded and carried.) 
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THE PRESIDENT—The Secretary announces he has cast the 
ballot and these officers as read are elected for the ensuing year. 
Dr. Darnall, it gives me great pleasure to resign in your favor. 

Dr. Darnall has asked me to retain the chair, so with your 
consent I will continue to act as your President during this 
forenoon session. 

Any unfinished business? Is there anything in the way of new 
business ? 

If there is no new business, or nothing further in the business 
session, we will go on with our program. , 

Gentlemen, you are all aware that the mosquito extermination 
work has been growing and has now been dignified by the action 
of the Health Commissioner of New York. Through his activ- 
ities an Interstate Committee has been formed to take up the 
problems of mosquito extermination. Your recent chairman 
and Dr. Headlee have been appointed representatives from New 
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Jersey to this Commission. We hope that this will give an 
added impetus to the work and lead to greater efficiency and 
better results. | 

You all know Dr. Emerson, of New York. You know the 
great work which he is doing. You know his fearlessness in 


attacking these problems, his straightforwardness, his willing- 


ness to aid in any campaign which affects the public health of 
the country, whether in New York or New Jersey, or anywhere. 
I know of no man who is so willing to go out and give of his 
energy and knowledge to further the public health of the country. 
It gives me great pleasure to introduce to you Dr. Haven Emer- 
son, Commissioner of Public Health, City of New York. 


Mr. EmMerRson—Mr. President, Mr. Ex-President and the 
members of the Association: Dr. Hunt speaks as if I were 
coming here to make a contribution to your knowledge.on the 


- mosquito matter. It is not fair to ask any group of experts, 


devotees to a crusade, to come and listen to second-hand infor- 
mation. I come before you not with a contribution, but with a 
plea. | 
The City of New York has for generations, I may say, 
attributed all its ills of the mosquito variety to the west, to New 


Jersey, and it is the responsibility of the present administration 


of the Health Department to teach the citizens of New York 
that they are chiefly responsible for their own misery, and make. 
them look at home and attend to their own backyards. 

The experience of last summer brought to a head a state of 
mind that has been considered some time by the city officials, 
but never reached a really decided point. As you remember, 
there was last year throughout the entire coast of this country 
a very considerable invasion of. the fresh-water or home-bred 
mosquito, due chiefly to the persistent small rains throughout the 
season, to the annoyance of people especially in parts of the 
country where they had been relatively free of mosquitoes. 

The citizens of New York complained that the Department of 
Health had accomplished nothing, that there was no protection, 
and we were held responsible for their discomfort and the 
depreciation of their real estate values. 
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In a conference with the Comfhissioner of Health of the State, 
Dr. Biggs, it was apparent that we could not get any immediate 
action on the part of the State on the basis of its being a medical 
problem that we were facing. Studying the deaths in the State 
of New York, caused by malaria, outside of the City of New 
York, there were only thirteen deaths by malaria, whereas in 
the past a great many cases of death from malaria have been 
reported. Instead of reporting tuberculosis or septic infection, 
which were common causes of death, malaria was reported. If 
a physician didn’t want to tell his patient or family that death 
was due to tuberculosis or septic infection, he put it down 
malaria, because there had been a remittent or chronic fever. 
If he was afraid to face the statement that there was a chronic 
infection which he failed to detect, or which surgery had failed 
to relieve, it was put down as malaria. 

Now, with the more careful methods of reporting deaths, and 
more precise medical diagnosis, the deaths from malaria have 
diminished in number. Now, it was hardly jutifiable for the 

State to enter a vigorous campaign on the basis of its being a 

campaign against malaria. In the City of New York we have 
' a good deal of house-mosquito breeding. Finding the State of 
New York could not be involved in general mosquito preven- 
tion, because the State was at a point in its development of the 
Health Department which made it necessary for it to confine 
its efforts particularly to the medical aspect of the question. 
Its support from the Legislature depended so much on it 
not arousing: any unnecessary antagonism, it were not pre- 
pared to enlist 1 a campaign for comfort as distinct from a 
campaign for health. 

In the City of New York things-were quite different. In the 
vicinity of Jamaica Plains there are $250,000,000 worth of 
property which is awaiting development until the mosquito is 
eliminated. It was after a conference with Mr. Lawson W. 
Purdy, Tax Commissioner of New York City, that it was quite 
apparent that the financial officers of the city were as interested 
in the matter as the Health Department. 
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With the aid of the citizens and the attitude of the financial 
officers of the city we took up the question of dn educational 
campaign. Now, you realize that a large part of our city popu- 
lation is a temporary population that comes across the river or 
under the river from New Jersey, and that they are as interested 
in the conditions in New York as they are in the ‘conditions in 
their homes. ‘They have contributed to the elimination of mos- 

quitoes in New Jersey, and they are mainly interested in not 
being invaded by mosquitoes coming with the east wind from 
their friends in the City of New York, so Dr. Goldwater asked 
for a Committee to consider this very broad point of view otf 
the municipality, and at the first call there were a hundred and 
fifty people present, representing different parts of what we call 
the metropolitan area. Nassau County on Long Island, West- 
chester County, New York City, Connecticut, and New Jersey 
were the five areas represented in this Committee. Fach 
of those areas had a representation of two, and each of these 
district groups has organized or is organizing supporting com- 
mittees to develop a local interest where it has not already been 
done. 

I appreciate that it is not needed in New Jersey, but it is 
seriously needed in Connecticut. It is positively needed in Long 
Island and in Westchester, and there are parts of the City of 
New York that have not waked up to the fact that what they 
suffer from can be prevented. 

Now, the plan of the Committee was, in the first place, to 
see what changes were necessary in the law, and it was apparent. 
‘that the authority of the (City of New York was sufficient if it 
was properly applied; that the means of applying the State law 
outside of the (City of New York, in the State of New York, 
were insufficient: that they were cumbersome; they were likely 
to lead to too many difficulties, and there was little attempt 
made to improve them. ‘The result of that has been the prepara- 
tion of a bill, which has the support of good legal talent and 
very strong citizens’ backing, to give something of the authority — 
in New York State in its respective counties that is enjoyed by 
New Jersey at present. : 
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Further, it was decided that an attempt should be made to dent 
the inertia of the communities concerned as to the need of mos- 
quito elimination, and the plan as prepared by the Committee at 
present, is to set asidé a certain week in the first part of May 
during which week every effort should be made to reach all of 
the educable people in the community. We feel the place to 
attack this problem, as so many other health problems, is in 
the grammar school. In other words, we think our largest audi- 
ence that can be depended upon to listen and is in a position to be 
taught and may be considered to be interested is in the grammar 
sthool population of the city and vicinity, and we are planning 
then to have in the hands or before each child in each class, 


among the five hundred and fifty odd schools in the City of New 


York, among the little less than a million school children in the | 
City of New York, in the public and parochial schools, a jar of 
water with mosquitoes breeding therein, and developing therein, 


and have that accompanied by a simple brief text similar to the 
catechisms that have been prepared by Dr. Carter and others, and 


followed right along by personal instruction by the teachers. 
Through our School Health News, which is a monthly publica- 
tion issued jointly by the Department of Health and Education, 
we can reach all the school teachers very quickly, and we shall put 
this in their hands. The Department of Education has now given 
its formal assent to this plan and we can count on its coOperation. 

Our application of education to the parents has got to be car- 
ried on partly by newspaper publicity, and partly by inspection 
and education. That is the function of the inspector who has 
for a generation been considered a detective, prosecutor and 
policeman, but not either an educator or a persuader. Now, we 
are doing our ‘best to develop our corps of sanitary inspectors 
and food inspectors and others into a trained corps of teachers. 
We consider that the man who can’t prevail upon a citizen who 
has mosquito-breeding’-property on his premises, to abate that 
nuisance by his personal effort, is a failure as a teacher. If he 


has then to bring a case into court that, under ideal conditions 


of administration, ought to be scored up against him as a failure. 
We think that the persuasive power of the inspectors ought to 
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be develogen to such a high degree that they can get the people 
in the household to feel responsible for the conditions on their 


own properties. Inspectors can’t always abate the nuisance by 


personal effort, and if they can’t, then we have to try education 
through the pocket, by a direct order of the department to drain 
a whole field or otherwise abate the nuisance. — 

You have seen many instances of the application of this, I have 
no doubt. Perhaps you are not so familiar with the fact that 
one of the greatest reasons of our failure in many instances is 
the inability to prevail upon the city to clean its own property. 
There have been many instances where property owned by the 
Federal Government and by the City of New York, within the 
limits of the city, has maintained such breeding conditions that 
until they are abated nothing’ that is done by adjacent private 
property holders will be of any avail. | 

When you realize that at the Narrows, just opposite Staten 
Island, there is property where mosquitoes are breeding on a 
reservation of the Federal Government in connection with the 


army post located there, when you realize that a large city park | 


adjacent to that has for years been the main source of infection 
of the otherwise free areas on Staten Island, when you realize 
that there are areas owned by the City of New York in certain 
places within the city on which mosquito breeding has been 
found, you see our first duty is to prevail upon the slowly 
moving officials of other city departments, of the administrative 
arms of the Federal and City Governments, to eliminate their 
nuisances. Until we have done that the individual owners say 
“What is the use of our draining ours until the City or Uncle 
Sam over there has drained his?” | 
It is the same way all through the administration. It has got 
to move together uniformly in regard to all property, and that 
is why it has become necessary for us to move through groups 
of citizens. If we drain the entire Jamaica Bay, as it is proved 
we may do with prospective appropriations, and easily when 
summer comes we are going to have just as many mosquitoes in 
Brooklyn and all over Rockaway Peninsula as we had before, 


because there will be adjacent to us and outside the city limits | 


ry 


this area of exactly the same character and undrained. Now, 
those citizens have been public spirited enough to raise twenty- 
five thousand dollars for draining that area of Nassau County 


without any certainty that the city will drain the parts within 


its own limits. It is expected that the Board of Estimate will 
approve of the appropriation asked by the Department of Health 
and the Board of Aldermen.’ 

As soon as you have the city demonstrating its willingness to 
help relieve local property of a burdensome cost, and put the 
cost on the city as a whole, you have a situation which is a valu- 
able example to other communities. I know other communities 
have done that, but heretofore in the City of New York the 
burden has been almost entirely on offending property. 

And so we feel quite conscienceless when it comes to issuing 
these orders. We know it is going to improve real estate. We 
know it is going to improve this property, and in no instance has 
it interfered with property values or become a serious burden 
on anybody. 

Now, for instance, let me give you an example. Here is an 
individual within the city limits who owns more actual acreage 
than anybody does, I believe. His property is in outlying sec- 
momen lf is notiin the center of the city, of course, He is. 
man pretty nearly eighty years of age and he owns $450,000 
worth of property. We have had to issue dozens of orders 
against him. The total cost in doing that is something under 
$4,000. We consider that it is not an unreasonable thing for 
him to do for the sake of the rest of the community. He is a 
considerable taxpayer in his community, and yet we consider that 
is a burden that he should properly bear, and it will come back to 
him in the immediate increase in the value of his property. 

There are strips of land which were absolutely uninhabitable 
which have returned large taxes to the city since the marshes 
adjacent have been drained. These are truisms to you. The 
object of having this new mosquito committee is to get over one 
of the main difficulties under which health officers labor in this 


* $150,000 has been appropriated. 
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United States, and that is the problem of inter-state health nuis- 
ance. We have been—I say that advisedly—New Jersey and 
New York have within the last year been at the verge of legal 


procedure simply because of an inter-state nuisance. There has 


been a very offensive nuisance annoying the citizens of River- 
side Drive as the result of industrial operations at Edgewater, 
in New Jersey. The State Department of Health of New Jersey 


has pushed this matter vigorously and it looks as if their orders ~ 


would shortly be obeyed and the situation abated, but the only 
resource the City of New York had under those conditions was 
to act against the State of New Jersey by a proceeding in the 


Supreme Court of the United States. The sovereign power of, 


the State of New York could proceed in the Supreme Court of 
the United States, through its attorney-general, against the sov- 
ereign power of the State of New Jersey. Now, is there anything 
conceivable that is more clumsy than such a proceeding? That 
is why, whenever I have had an opportunity, I have urged and 
argued and pleaded for a Federal Health Department, with a 
health officer in the National cabinet. If there is one thing in 
this country that is absolutely disregarded in this talk about pre- 


paredness, it is the fundamental health of the individual who 


has got to do the fighting. Until we have a health officer in 
the Federal cabinet the citizens of the different States won't be 
protected against each other, and a high national standard of 
health will not be established. 


Until Pelham Bay Park, adjoining the line between New York © 


City and Westchester (County, was drained, it was useless for 
the people along the Westchester shore of the Sound, and useless 
for the people in ‘Connecticut to undertake the drainage of their 
shore-front marshes. 


Those things have got to be done together. The city owned’ 


that property. The city did it promptly. The whole borough 
of the Bronx is almost completely freed from mosquito-breeding 
land. The last appropriation necessary to do this was approved 
recently for that large area in Courtland Park, that means a fill 
costing $63,000 to fill up low-lying land to be reclaimed for park 
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purposes, and that means the borough is to be freed from 
mosquito breeding. | 

We have heard a good deal of talking from those who have 
operated in the tropics, in the Philippines and Panama, who said, 
‘Why can’t you do there what we have done down in the 
tropics?” I don’t know whether any of you ever had to make 
inspections of such areas as are involved in the City of New 
York, and to realize the extent to which local home-bred mos- 
quitoes may be produced in apparently ideal sanitary environ- 
ments, when you have an area that is perfectly equipped with 
sewers, that has concrete cellar foundations, and stone construc- 
tion, and paved streets, and, in other words, perfectly equipped. 
if you go into a block of that kind of ideal sanitary conditions, 
well lighted, well aired, good sewers, and you find a dozen breed- 
-ing places for mosquitoes, you wonder how on earth your 
corps of sixty or seventy odd inspectors can cover the metro- 
politan area of New York. : 

We have not found any way, so far, of covering our area 
so as to be sure mosquito breeding is not continuing, and so we 
are falling back upon the educational propaganda that can be 
started by.such an interstate mosquito committee, so that every- 
body who comes to New York from Westchester, New Jersey 
-or Long Island, puts in his little interest to look outside of his 
windows to see whether his own gutter is full of water and 
breeding mosquitoes, whether the man who looks down from the 
thirty-fifth story on acres and acres of roofs will notice whether 
there is a mosquito-breeding area in sight, so that the man who 
is confined to town for the summer will be interested in his 
neighbor’s back yard. Do you realize that a newspaper may 
start, mosquito breeding? If you take a newspaper and drop it 
into your neighbor’s yard, you will find it may obstruct com- | 
pletely the exit of the yard drain. That is not a thing a man who 
leaves his premises in June can be held responsible for, ob- 
structed yard drains. Those are the things that permit breeding 
of mosquitoes in enormous numbers in New York City. You get 
a home in Riverside Drive, and an area where the death rate 
is down to nine per one thousand, a very low record for a city © 
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death rate, the rate for the city as a whole being fourteen per 
one thousand, roughly, and you will find ‘there more mos- 
quito breeding than in any of the dense tenement areas. Now, 
we can’t inspect everybody’s back yard. One of our prob- 
lems is to handle the breeding of mosquitoes in these temporarily 
abandoned properties in the City of New York, property that is 
vacant for the time being. A further difficulty is to get these 


people to feel responsible for it. You can’t bring a man to court 


if he is on a hunting trip in Norway. It doesn’t affect him if the 
company which is caring: for his house is mulcted a small sum 
in court. I do not see immediately a likelihood of eliminating the 
home-bred, fresh-water mosquito as grown in New York last 
summer. 

I dare say you have been told here, in parts of the city of 
New York, a majority of the mosquitoes last summer were salt- 


marsh mosquitoes. ‘They are blown there by the winds from the 


great marshes. They were carried there in trains. They were 
brought by automobiles, and Central Park is not surrounded by 
salt marsh, but there were many salt-marsh mosquitoes found 
there. There is no salt-marsh mosquito breeding in the Borough 
of Manhattan, yet Central Park had an abundance of salt-water 


mosquitoes throughout the summer when they once got fully 


grown and developed in the marshes to the east and south. We 
believe that within another two years all the drainable area in 
the City of New York will be drained except some of the ponds 
of fresh water in Staten Island—which can’t be drained—which 
will have to be oiled for a good many years to come. With those 
exceptions I think I can say that all the general breeding areas in 
New York City can be, and will be, drained so'as to eliminate 
breeding so far as drainage can eliminate it. 


Dr. BECKER—It is not in the regular order of ‘business, prob- 
ably, but the reference of Dr. Emerson to the Federal health 


officer leads me to bring up that question, and I am going to offer | 


this as a motion. The sense of this meeting is that there should 


be a Federal health officer, with a seat in the President’s cabinet. 


I offer that as a motion for discussion. 
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| (This motion was seconded by Dr. Headlee, and carried.) 


THE PREsIDENT—I am sure we all thank Dr. Emerson for 
coming) over here and talking to us, and we hope that as we work 
together we will see better results than we used to in the old 
‘days working separately. 

The next is a symposium, ‘““The Taxpayers’ View of Mosquito 
Control Work.” I have a letter from Mr. Thomas A. Mathis, 
of Toms River, in which he states that he is unable to be present, 
but that he endorses the work. I will read it: 


“IT have been unexpectedly called to Beach Haven on an important busi- 
ness matter, and it will therefore be impossible for me to attend the meeting 
of the New Jersey Mosquito Extermination Association at Atlantic City 
to-day and to-morrow. é 

“T regret this very much, as I am thoroughly in sympathy with the work | 
and believe in its ultimate. success; although I cannot be with you, you 
may count upon my assistance in furthering the work of this Association 
whenever the opportunity offers. 

“With very kind regards, I am, 

Very truly yours, 
Tuomas A. Maruis.” 


The next on the program is Assemblyman E. Morgan Barra- 
dale, of South Orange. 


Mr. BaRRADALE—Mr,. Chairman and gentlemen: It is some- 
what embarrassing for me to address you on the topic that has 
been assigned, “The Taxpayers’ View of Mosquito Control 
Work,” for in looking you over I believe you have all had more 
experience in viewing this from the taxpayers’ point of view 
possibly than I. Also you are looking at it from the standpoint 

. of an enthusiast who is actively interested in his work, and, 
therefore, possibly I may help you a little in bringing to you 
the idea that people who are not in your class as enthusiasts ‘still 

- recognize the value of the work in which you are engaged. 

I was interested in what Dr. Emerson said about the point 

i of view of the Legislature toward this kind of work. It strikes 

me that public sentiment is gradually but surely changing. 

Years ago it was the general idea that our machinery of govern- 

ment was for the purpose of protecting our people from outside 
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human enemies with a slight interest in their affairs, but I think | 


I am right in saying that in the last few years there has been 
a gradual but a sure change in public sentiment as to what our 
government means to the individual citizen. We have developed 
this idea along different lines and possibly the most important 
line is that of sanitation and health. 

We are now interested in taking care of the people who are 


working in factories, in protecting them from the injuries which — 


are incident to their employment, and in raising the general 
health conditions under which they work. We are taking care 
of their home conditions, in that we are regulating the manner 
in which their homes are built and their surroundings. New 


Jersey is a combination to my mind of all the circumstances we 


can bring to the legislators’ attention of the various problems 
that must be faced from this point of view. We have here in 
this little State of ours three general divisions of land, which 
carry with them three general divisions of interest. We have 
a great manufacturing section, we have a great farming section 
and we have a great vacation ground. 


Now, as I said a few moments ago, we are oradually but | 


surely coming to the point of view that the machinery of our 
government must be used for something beside warding off the 
foreign enemy, and we think the change has come in a vast 
increase in the sphere of our government, and we think that the 
taxpayers are also gradually realizing that the question of the 


reduction of taxes is a question which will be solved not in the: 


reduction of taxes but in the better method. of spending the 
moneys that are raised. Now, if that is so, then it ‘is necessary 
for those who are interested to do what they can to protect the 
source of the income. Whatever our individual ideas may be 
as to methods of taxation, I think we will all agree that the land 
is the fundamental basis of our nation, and anything that is done 
to increase the value of the land is done in the nature of a safe- 
_ guard of the source of our funds. 

We at the present time, in the town in which I live, feel that 


the town is pretty-well taken care of. I live in South Orange, | 
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and it is a very healthy community. That community is made 
up almost entirely of people who live there at night and work | 
in New York during the day. While there are.a great many | 
‘ people there who during the summer time go off to some other: 
place to spend the vacation season, the town is not deserted, for 
we have a large summer population which comes from the city 
and occupies the residences of our citizens who are away. 

Now, in order to have those people come year after year it 
is necessary to keep the town in the summer time a place that is 
_ desirable to live in, and, of course, the work in which you are 
interested is one of the chief things that will keep our town in 
_ such condition. 

That is true also of the seashore resorts, and of our mountain 
resorts, and I think the efforts that are being put forth to protect 
the citizens in their property rights from this terrible pest is one 
of the things which is being gradually but surely realized as 
most important to the various taxpayers. I thank you. 


THE PRESIDENT—We ate always wanting to have the coop- 
eration of the Freeholders in these days. It is their pocketbooks 
we have to open to get the moneys for our work, and it gives me 
pleasure to introduce the Hon. John N. Cady, Director of the 
Union County Board of Freeholders, Summit, New Jersey. 


Mr. Capy—I want to add my testimony to the good work 
that has been done by the New Jersey Mosquito Extermination 
Association, and my unstinted praise of the Union County Com- 
mission for its great and good work in the matter of elimi- 
nating this comfort-destroying and disease-breeding pest. 
They have been persistently and constantly on the job. They 
have given us such good work in Summit that at the present 
time a gentleman can sit on his front piazza at night and smoke 
his pipe in peace. As to the nocturnal visits of these pests, they 
are almost eliminated. They do not infest the houses at night, 
the mosquito netting has been relegated to the storeroom, and 
the screens on the piazzas have almost all disappeared. I will 
say that they have been economical and have not spent much 
more than half the money which the law allows them. 
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As to the matter of taxation, I have over one hundred letters 
from different sections of the county, from prominent business 
men, lawyers, professors, and so forth, and not one dissent 
from the question, “Are you willing to be taxed for this work?” 
In fact it was emphatic, and great praise given to the Board for 
their work in this connection. 

All I have to say further is, that I belicds mosquito huntine 
is one of the most creditable occupations of the present time, 
and I also believe that if this work is continued and carried on 
in the manner in which it has been, that very soon conditions 
will grow better and better and these pestiferous pests will be 


eliminated or transferred to that bourn from which no traveler | 
returns, and we shall be able to enjoy our homes, our beautiful — 


cities and towns in peace. 


THE PRESIDENT—This convention has been honored with un- 
expected guests, and I found yesterday that the majority of the 
members of the controlling board of the Department of Conserv- 
ation and Development were down here to find out what was 
going on, and it gives me very great pleasure to introduce the 
Director of that Department, Mr. Alfred Gaskill. 


Mr. GaAskILL—Mr. Chairman, it does not matter in the least 
that the Chairman has taken me unawares. It is a fact, as 
stated, that the Board of Conservation and Development, one of 
your newly organized State agencies, has evinced enough inter- 
est in this mosquito problem to make it one of the four planks 
in its provisional program, and asked as many of the members 
of the Board as could,do so to attend this conference for the 
purpose of getting information. 

Now, I can’t pretend to say anything to you with respect to 
matured plans, or of the policy of that department in relation to 
mosquito work, further than that the Board has fully realized 
that whatever may devolve upon it to do in the way of develop- 
ing the resources of New Jersey is et upon practical 
control of the mosquitoes. | 

Nine years ago I came to this State as Forester, and during 
that time, and until these larger responsibilities were put upon 
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me, I have devoted myself primarily to ridding the State of an- 
other pest. Some of you may not know what the State has been 
doing in respect to controlling forest fires, especially here in 
South Jersey, directly with a view to bringing back to the lands 
of this section material and taxable values. I think the State was 
probably right in taking up this question of fire control before 
it became actively interested in the question of mosquito control 
—the one precedes the other in a natural way, but, having 
achieved a considerable measure of success in that direction, not 
complete by any means—we still have a long and hard fight 
before us. The time, in my judgment, has come to consider very 
seriously whether the State itself should not take up the question 
of mosquito elimination as a broad policy. It was referred to 
here yesterday as a question which so vitally affected the resort 
interests that they themselves might very properly assume the 
responsibility and cost. They probably won’t, and I am not 
sure that they ought to. 

Two or three things have been made very clear to my mind in 
attending these sessions. The most important is that this State 
is,doing more than very many citizens of the State, and practi- 
cally nobody outside, appreciates in the way of mosquito control. 
Perhaps the greater part of it and at the present time I think the 
important part is done in organized communities in the suppres- 
sion of the house mosquitoes. I think it is not clearly enough 
expressed that we have two mosquito problems, one that of the 
house mosquito, the other that of the salt-marsh mosquito. ‘The 
county organizations, many of them, are dealing with both. 
Whether or not the county organization is sufficient to deal with 
the problem at large is the question that now must be consid- 


-ered. Dr. Howard, who perhaps is recognized as the chief mos- 


quito authority in the world, said last night that this State could 
well afford to spend four or five hundred thousand dollars a 
year for three or four years to get rid of this pest. I asked him 
afterwards if he meant that four or five hundred thousand dol- 
lars a. year for three or four years was necessary, in his opinion, 
to eliminate the salt-marsh mosquito, or all the mosquitoes. He 
said he didn’t mean that at all, that that was merely a general 
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expression of what the elimination of the mosquito would be | 


worth to the State of New Jersey. 


I asked him then if he could endorse the program of Dr. | 


Headlee and the other experts in the State, saying that my Board 
wanted to know what the State could look forward to in the way 
of assurances, in the way of expense involved for the necessary 
original work, and in the way of maintenance cost. He said, 
“Nobody can answer those questions with assurance. In my 
judgment the estimates and statements that have been made by 
your own men are reasonable. I know that your own men are 
more competent to make such estimates and such statements than 
any other men to be found. In short, Jersey stands to-day in the 
van in this mosquito work.’ Well, all that was pretty satisfac- 
tory. It didn’t bring the very positive assurance that I felt we 
needed, not as a necessity, but as something very desirable, to 
justify some recommendation on the part,of the Board of Con- 
servation and Development that the State should take up this 
question. , 

Now, gentlemen, that is as far as I can go. I have come to 
these meetings, and the members of the Board, three of them, 
have been here, and we shall take away a conviction that New 
Jersey, or some of its various counties, are doing, perhaps, not its 
whole duty, but a tremendous amount of very important work. 

{ am sure we shall take away the conviction that in the minds 
of those who are most competent to judge and to determine mos- 
quito elimination is a possibility, and a possibility that is within 
reason in respect to cost and in respect to maintenance. If we 
can establish that it looks as if it would not be tremendously diffi- 
cult to carry forward a program looking to ultimate control, and 
as further justification for any such a program, let me add a 
word or two to what Dr. Lipman said last night in respect to 
what lies behind this mosquito elimination. 

T know that it has had its chief impetus up to this time from 
- the interest in our suburban sections and in our resort sections. 
We can assuredly count upon these interests to carry this work 
forward. I do not think there is any doubt about that. There 


remains the greater interest of our agricultural lands, and of the 


industries associated with or lying upon them. 
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- New Jersey used to be called the Garden State. The ‘seal of 
New Jersey bears three plows and a horn of plenty beside the 
Goddess of Liberty, and yet, long before my day, the plow was 
sunk in the wheel of the machine; the horn of plenty is now 
replaced by the cry that the cost of living is going up, though 
right here behind this town, within three miles, are thousands of. 
acres of as fruitful lands as the earth ever saw. I can go out of 
this room and find you a hundred thousand acres in South Jersey, 
purchasable to-day at less than ten dollars an acre, and I can 
prove to you that that land, when cleared at an expense of not 
over twenty-five dollars an acre, and a lot of it is cleared by the 
way, will be as productive as,any of our western farm land valued 
now at upwards of a hundred dollars an acre. 

‘I drew from the Federal census less than a month ago figures 
which showed that whereas the farms of Iowa, recognized as 
the banner farming State perhaps, are yielding about nine per 
cent. gross income on the investment, land, buildings, stock and 
the whole thing, the farms of New Jersey to-day, as far as they 
are developed, are yielding eighteen per cent. gross income. 
Only yesterday it became known to me that a man who deserted 
his profession to take up farming’ in this State is pretty nearly 
ready to quit the venture, not because the land has failed him, not 
because the crops are not there, but because the mosquitoes are 
troubling him. 

Thirty years ago when I lived and worked in Cumbereens 
County everything that we did during the summer season was 
controlled in a large measure by these pests. I am as sure, gen- 
tlemen, as I can be, that the elimination of the mosquito will 
produce—figures are of doubtful value—but literally millions in 
ratables to these South Jersey counties. JI am willing to venture 
a prophesy that with mosquito elimination we can add to the 
rural population of this section half a million people in ten years. 

And it is also true that many farmers of the Western States 


are looking back East. Some of them are coming. We have 


within a radius of sixty miles of the State House, a consuming 
population of upwards of ten millions. That figure I will vouch 
for—the densest, richest, civilized population on earth. It even 


| exceeds that of Belgium. 
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Observe, if you please, that I am not promising what may be 


done with respect to State action on this mosquito problem. I . 


am venturing upon an assertion based upon what I think I have 
a right to declare from my own knowledge, that if we don’t 
handle this problem, if we don’t get rid of these pests, we are 
simply throwing away the greatest opportunity that is offered 
to any community in this’ United States. 

THE PrestDENT—I hope that we may now have the pleasure 
of hearing from the President of the Board of ‘Conserva- 
tion and Development, the Hon. E. S$. Savage. 


Mr. Savace—Mr. Chairman and gentlemen: I take this op- 
portunity to say to you that the Board of Conservation and 


Development will cooperate with and further any effort made 


for the conservation of the various interests of this State, and we 
deem that the work this body is engaged in is an important work 
and will materially conserve the State’s interests. 

I have but a single suggestion to make, and it may have been 
made by others during my absence. While you are engaged in 
exterminating the mosquito pest, I think it is quite possible to 
materially aid in this work by educating our children to under- 
stand how the mosquito is bred, and to do this I would suggest 
that slides be prepared by the State showing the character of this 


pest and his many varities, how he originates and where and how | 


.he is bred and matures. These slides should be distributed 


through the counties of the State for the benefit of the public: 


schools in order that the children may be taught to assist in 
the extermination of the mosquito by preventing, where possible, 
the collection of stagnant water, and where such prevention is 
beyond their control to treat it so as to prevent the breeding 
of this insect. Have them understand that the mosquito may 
- be bred even in a tin can, and that one mosquito will make many. 
By teaching the children of our public schools to assist in 


this great work, you are teaching them to perform a service © 


of great benefit to their community. The State, through its 


various counties, is spending to-day a large amount of money © 


for the extermination of the mosquito, but we have got to keep 
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up the good work if we expect to reap the benefit. Educate our 
children to understand the reason why and the necessity for 
destroying the mosquito. 

In closing, I want to say that the Board of Conservation and 
Development is very much interested in this subject, and any 
coOperation we can give to the furtherance of this cause willbe 
cheerfully given at any and all times. . 


THE PRESIDENT—Gentlemen, there are other men upon whom 
I wish to call later, but we have one important paper left. I 
don’t know that I can introduce to you more fittingly than has 
already been done many times the reader of this paper, but I am 
sure that New Jersey can congratulate herself upon having a 
State Entomologist of the knowledge and energy of Dr. Thomas 
J. Headlee. Certainly my duties as President of the Association 
during the last three years would have been much more difficult 
had it not been for his willing aid at all times. It gives me 
pleasure to introduce Dr. Headlee as a friend and as a worker 
in this cause. 


The Value of Experimental Study to the Practical Work of 
Mosquito Control. 


BY THOMAS J. HEADLEE, PH.D., ENTOMOLOGIST OF N. J. 
EXPERIMENT STATIONS. 


Study of the problem of mosquito control by means of experi- 
ment has proven the only sound basis for the practical work 
of extermination.. Methods in use in this practical work at 
present are susceptible of improvement. Experimental study 
of the problem should be continued. 

In the process necessary to the control of any injurious insect, 
the first step is to obtain a knowledge of the natural history of 
the species. This involves a study of its individual and seasonal 
life-cycle in relation to the environment in which it lives. What 
is its food and how does it secure it, how does it grow, how does 
it reproduce and what:is the way in which it does its injury, 
are the questions that must be answered. At any one of these 
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points the conditions determining its natural history may be of 
such a nature that a slight and perfectly practicable modification 
_will destroy the species. | | 

In the history of mosquito control the value and the necessity 
for a thorough study of the natural history of the different 
species has been well illustrated. Save for the investigation 
of certain naturalists, who were induced to study mosquitoes 
by a general thirst for the knowledge of living things as an end 
in itself, no studies of the natural history of mosquitoes were 
made until a very strong suspicion of their connection with the 
carriage of diseases had developed. Before this time arrived, 
however, entirely. from the standpoint of the naturalist, many 
kinds had been named and the natural history and the structure 
of the house mosquito had been given with a great wealth of 
detail. 

The notion that mosquitoes had something to do with the 
prevalence of malaria dates back to prehistoric times, reference 
of that sort being found in early Indian literature. 

As early as 1848 it was clearly stated by a scientific man that 
both malaria and yellow fever were probably transmitted by 
insects. By 1898 Ross had completely determined the life history 
of the malarial organism in birds and its transmission by mos- 
quitoes. In 1898, Grassi determined that human malaria was 
transmitted by mosquitoes of the genus Anopheles. In 1904, an 
experiment of a most conclusive and striking nature was per- 
formed by members of the London School of Tropical Medicine. 
Two physicians, Sambon and Low by name, constructed a small 
five-room house in one of the most malarial districts of the 
Roman Campagna. The nature of the experiment and the 
results of it are best set forth in Dr. Howard’s words, as follows: 

“The experimenters, together with a Signor Terzi and two 
Italian servants, lived in this house through the period when 
malaria is most prevalent. They took no quinine and no health 
precautions beyond the fact that at sundown each day they en- 
tered the house and remained there until daylight the next morn- 
ing. Dr. Rees, of the London School, visited them and occupied 
the house with them for a portion of the time, and all three con- 
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ducted laboratory work in one of the rooms, which was fully. 
equipped for such a purpose, and led a busy and contented life. 
They explored the neighboring swamps and woodlands, and 
visited the neighboring villages. They received and entertained 
many visitors who were interested in the experiment. They al- 
ways turned indoors before sunset, and then stood at the win-. 
dows and timed the first appearance of Anopheles, which would 
come at a certain hour each evening and try to enter the screened 
windows and doors. * * * When the rains set in, everyone. 
said that that was the critical time of the experiment. The 
people in the surrounding country became ill generally with. 
malaria, the chilling caused by the rain having brought about an_ 
explosion of the fever. The experimenters, however, went out 
into the rain and got soaked to the skin, but their health remained 
perfect. Not the slightest trace of malaria developed in any of: 
them. As above stated, the spot where the house was built was 
probably the most malarious one in the whole Campagna, and it 
was situated on the banks of one of the canals, which literally- 
swarmed with Anopheles larve. The prevalent idea that the. 
night air of the Campagna is in itself so dangerous was included’ 
in the experiments, and the windows were always left open at- 
night, so that if the marsh air had anything to do with malaria, 
they would have contracted it. 

“A check experiment was carried on at the same time. Ano- 
pheles mosquitoes, which under the direction of the Italian. 
doctors Bignami and Bastianelli, had been fed on the blood of a 
sufferer from malaria in Rome, were sent to London early in 
July. A son-of Sir Patrick Manson offered himself as a subject. 
for experiment and allowed himself to be bitten by the mosqui- 
toes. He had never been in a malarious country since he was a- 
child, and was in perfect health, but in due time he was taken 
with a well-marked malarial attack of the benign-tertian type; 
microscopical examination showed the presence of the parasites 
in his blood. Later a second subject, also an Englishman, who 
had never suffered from malaria, submitted to the experiment, 
allowing himself to be bitten by infected mosquitoes sent from: 
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Rome. He also developed malaria after two weeks, and the 
parasites were demonstrated in his blood.” 

Based upon the results of this experiment, studies of the elimi- 
nation was undertaken from two standpoints, the first that of 
destroying the organism in the human carrier by use of quinine, 
and the second, that of destroying the insect carrier. ‘The blame 
for the spread of malaria in New Jersey was fixed by Dr. W. M. 
Berkley upon the Anopheles quadrimulatus Say, but recent work 
in New Orleans by Dr. King has seemed to demonstrate the car- 
riage of the common New Jersey types by the commonest of our 
anopheline species, A. punctipennis, and it therefore seems likely 
that we may have to revise Dr. Berkley’s conclusions. 

Previous to 1900 the connection between yellow fever and 
a calopus had been suspected and publicly asserted by a 
number of scientific men, but it remained for a commission of 
U. S. Army doctors to put on and carry out the convincing test. 
. Again let us have the nature of this experiment and its results 
set forth in the words of Dr. Howard: | 

“An experimental sanitary station was established in the open, 
a mile from Quemados. Two houses were built, tightly con- 
structed, with windows and doors protected by wire screens. 
In one of these houses soiled sheets, pillowcases and blankets 
were used as bedding, and this bedding was brought straight 
from the beds of patients sick with yellow fever at Havana. For 
sixty-three days these beds were occupied by members of. the 
hospital corps for periods varying from twenty to twenty-one 
days. At the end of this ocupation the men, who were all non- 
immunes, were taken to quarantine for five days and then re- 
leased: Not one of them was taken ill. All were released in 
excellent health. This experiment is of the greatest importance. 
as it demonstrated that the disease is not conveyed by fomites. 
Hence, the disinfection of clothing, bedding or merchandise, 
formerly supposed to have been contaminated by contact with 
yellow fever patients, is unnecessary; the disinfection work, 
which has been carried to the extreme in cases of yellow fever 
epidemics in our Southern States, has been perfectly useless. 

“Tn the other house, which was known as the ‘infected mosquito 
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building,’ were no articles which had not been carefully disin- 
fected. The house contained two rooms, and nonimmunes were 
placed in both rooms. In one room, separated from the other by 
wire screen partitions only, mosquitoes which had bitten yellow 
fever patients were introduced. In the other room they were 
excluded, In the latter room the men remained in perfect health; 
in the mosquito room 50 per cent. of the persons bitten by in- 
fected mosquitoes (that had been kept twelve days or more after 
biting yellow fever patients) were taken with the disease, and the 
yellow fever diagnosis was confirmed by resident physicians in 
Havana, who were, above all others, familiar with the disease in 
every form. Persons bitten by mosquitoes which had bitten a 
yellow fever patient within less than twelve days did not con- 
tract the disease. In another series of experiments, seven per- 
sons were bitten by infected mosquitoes by placing the hand in 
a jar containing the insects, and five of them, or 71 per cent., con- 
tracted the disease.”’ 

It is upon the basis of this work, by destroying the insect car- 
rier, that Dr. Gorgas cleaned up Havana and the Panama strip, 
rendering the building of the canal a practicable job. 

Sporadic attempts to eliminate mosquitoes were made at vari- 
ous places in the northeastern part of New Jersey as early as 
1900, but in almost every case the freedom which this first work 
produced was wiped out by a sudden appearance of a tremendous 
horde of mosquitoes, leaving the citizens of the supposedly pro- 
tected places disgusted with the whole effort and the public- 
spirited promoters of the work in deep disgrace. 

Experience of this sort taught Dr. John B. Smith and others 
that there were phases in the natural history of the New Jersey 
species that were not known and that successful mosquito con- 
trol could not be had without a further investigation of the New 
Jersey mosquitoes. 

Dr. Smith and his friends then approached the Legislature 
with the proposition that the mosquito problem was of sufficient 
importance to the people of New Jersey to justify an appropria- 
tion to investigate the possibilities of bringing: the pest under 
control. The Legislature enacted a law in 1902 authorizing such 
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‘an investigation and also authorizing an appropriation of ten 
thousand dollars ($10,000) therefor. 

The money did not become available until 1903, when the work 
of investigation, which had been begun in 1902 with a fund of 
‘one thousand dollars ($1,000) contributed by Governor Franklin 
Murphy from his emergency fund, went forward rapidly. 

In 1904 Dr. Smith published a large special report on the sub- _ 
ject showing that there were thirty odd species of mosquitoes in 
‘the State and that of this number only ten were really important. 
This report also showed there were two tremendously important 
‘species, which bred exclusively on the salt marshes and flew and 
were wind carried for a long distance over the adjacent upland 
reaching, in some cases, points forty miles from the place where 
they were bred. This discovery at once explained the failure of 
early local attempts at control, for it pointed out the source of 
the suddenly appearing hordes that spoiled the work. 

The report also showed that the eggs of these species are laid 
‘on the marshes by every brood as it matures and that not all the 
‘egos laid in a season hatch the same season, thus keeping the 
marsh constantly stocked with eggs. Every time the marsh is 
‘covered with water either from the tide or from rainfall, a new 
brood of wrigglers hatch providing the weather is warm, and all 
such as escape destruction by fish and other natural enemies and 
have water for a sufficient period develop in adult mosquitoes. 

This report showed the most promising: method of eliminating 
these important salt-marsh species lay in trenching the breeding 
salt marsh in such a fashion as to eliminate stagnant water. It 
‘advocated the deep, narrow trench with proper outlet as the most 
practical form of ditch. 

This report showed anew that the house mosquito was a very 
important species, that it bred in standing fresh or polluted 
_» water about and in the vicinity of human habitation, that it passed 
“the winter in cellars and other sheltered places and that it bred 
“generation after generation throughout the summer, that it pene- 
trated ordinary screen wire and troubled the sleeper and that it 
was not a migrant. 

_ This report showed there was apparently only one species of 
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mosquito in the State which could be definitely connected with 
the carriage of malaria, and that that species as well as its com- 
moner but less injurious relative has much the same natural 
history as the house mosquito. 

The report showed that there existed a very common species in 
fresh-water swamps, other than cedar swamps, known as the 
swamp mosquito, and that it was to be considered a migrant of 
some space-covering power, flying on occasions as far as five 
miles. It also showed that the eggs of this species are laid on 
partially submerged rubbish or upon the exposed bottom itself 
and that the winter is passed in this stage. 

This report showed that there existed several species of wood- 
land pool mosquitoes with much the same natural history as the 
swamp mosquito except in that they were abundant in the fore- 
part of the season only and were non-migrational in habits. 

This report advocated the filling in of low places as the best 
method of eliminating water in which mosquito larve breed, 
drainage or sealing mosquito tight as the next best and the use 
of oil or larvicide as the least satisfactory. 

Following the issuance of this report additional information— 
the direct results of study—was published in the annual reports 
of Dr. Smith’s office. Perhaps the principal later contribution was 
the natural history of the irritating mosquito, a species which in 
some parts of the State is sure to prove of considerable economic 
importance. : | 

On the basis of the results of experimental study set forth 
in 1904 report, legislation was enacted, and thé work of salt- 
marsh mosquito elimination began. On the basis of this report 
and the additional information published in subsequent reports, 
the County Mosquito Act of 1912 was placed on the statute 
book and elimination of all species was undertaken. 

Since 1912 it has been learned that various large portions of 
the marsh, notably in the northern half of the Hackensack Val- 
ley, which were formerly designated as free from breeding, are 
really prolific breeders, and that apparently any part of the salt 
marsh which is not covered at least once each week by the tide 
is open to suspicion as being capable of breeding mosquitoes. 
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The period beginning with 1912 brought its own difficult — 
problems. There were then two active agencies for mosquito 
control work—the State.and the County. The business of the 
State, represented by the Experiment Station, was to prosecute 
the drainage of the salt marsh and to aid the counties in their 
fight. The business of the ‘County agency was to eliminate the 
mosquito within its borders. 

Dr. Smith died in March, 1912, and the writer did not take 
up his duties until October of the same year. In the interim a 
considerable amount of salt-marsh ditching was done by the 
State, but the solution of no problems in mosquito habits or 
methods of control was undertaken. Essex and Union Counties 
had, however, put on and carried out campaigns for the control 
of all species solving many problems of management and organ- 
ization and obtaining such results as to enlist the substantial sup- 
port of their people. 

During the fall and winter of 1912-1913 the problem incident 
to starting work in counties other than Hudson, which needed - 


and was given no special aid, presented themselves to the E:xperi- q 
ment Station. It was determined to give them a try out, and the 
‘appeals of various counties, both coastal and inland, were | 
answered, and statements were prepared and set before the 
Freeholders. The result was a most determined effort to repeal 


the law, which must not be ascribed solely, or perhaps even 4 
mainly, to extension of the county work but rather to a feeling 4 
on the part of many legislators that the act had great possibilities 
of evil. Nevertheless, the effort to extend the county work played 
a part in exciting interest adverse to the provisions of the statute. 

It was thus made evident to the Experiment Station that the 
county work could not be widened any more rapidly than a sub- 
stantial number of the citizens in the various counties demanded it. 
Campaigns of education were then inaugurated and the writer 
lent himself to the work of informing the public in the nature 
and the benefits of mosquito control work, always working in 
strict coOperation with the local people. In this way the work 
was started in Atlantic in 1913, in Ocean in 1915, in Monmouth 
in 1915, in Middlesex in 1914, in Bergen in 1914, in Passaic in 
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1913, and in Camden in 1914. At this point the writer wishes 
to acknowledge the aid rendered in starting the work in Bergen 


by Essex, Hudson and Passaic. It now seems eae that Cape 


May will start in 1916. 

In the course of this work it has developed that there exists 
so wide a difference between the problem of mosquito control 
in counties within easy reach of salt-marsh mosquito flights and 
in those out of its range, that while county-wide effort wins 
support and encouragement in the former it meets strong opposi- 
tion and discouragement in the latter. The writer has been forced 
to conclude that the mosquito problem in county-wide areas 
beyond the range of the salt-marsh mosquito is not sufficiently 
severe and general to render county-wide work of the character 
of that carried on in the coastal counties practicable. Perhaps 
further education of the public will render it so but the local 
character assumed by the mosquito pest in such areas does not 
lend much support to that view. 

The next problem which engaged the writer’s attention was 
one of adult mosquito distribution and its investigation quickly 


- brought out a whole series of problems intimately connected with 


the success of the practical work. 

Early in July, 1913, Mr. Dobbins called the writer by telephone 
and informed him that a brood of A. cantator had appeared in 
Fissex County, particularly in the eastern and northern sections, 
strongly intimating that they come from extra territorial 
sources. It seemed obvious from Dr. Smith’s records that it 
should be perfectly possible to trace the origin of a salt-marsh 
brood where the work began in time. Accordingly, it was sug- 
gested by the writer that Mr. Dobbins and he undertake by use 
of an automobile to trace this particular brood. The process 
used was simple. Starting at a given point collections were made 
at intervals of a mile or less, running north until mosquitoes 


could no longer be found. Similarly collection lines were run 


south, west and east. It was assumed the direction which ex- 
hibited decided increase in density pointed toward the source. 
The density was determined by collecting in as nearly similar 
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places as possible for a definite period of time ae as many 
specimens as possible. 

In this way the bulk of this brood was traced to the Hacken- 
sack Valley salt marsh, where the pupal shells were found in 
the rapidly disappearing pools on territory formerly reported 
as free from breeding. By studies of this type, carried out by 
the chief inspectors of Hudson and Union Counties, by the 
president and chief inspector of Essex County, and by the 
writer by himself and in coOperation with above officials, the 
source of the various broods of A. cantator and A. sollicitans 
have been discovered, inefficiencies in the drainage systems 
on the marshes of Union, Essex and Hudson Counties demon- 
strated and the real character of the Bergen County salt marsh 
as a prolific breeder of A. cantator established. On the basis 
of these investigations drainage systems of the three first-men 
tioned counties have been modified and extended and the drain- 
age of the last well begun. Hardly had the distribution of the 
salt-marsh species begun to give positive results, when through 
a ‘prevalence of C. pipiens in South Newark and Niorth Elizabeth, 
the writer was compelled to undertake the finding of the source 
of that species. Hitherto, the house mosquito had been con- 
sidered very local in its distribution but the fact that the elimina- 
tion of local breeding places did not materially affect this infesta- 
tion, served to demonstrate that some other factor was con- 
cerned. 

It was quickly found that efforts to determine relative density 
through daylight collections were impracticable, and collections 
made during the early evening were resorted to. This was 

rendered possible by the use of a large number of inspectors 
_ furnished by Union and Essex Counties. 

Collecting the same hour for the same period of time in as 
nearly similar places as possible, two lines of collections at right 
angles to each other were run across the infested territory. The 
result showed a continuous zone of infestation with its greatest 
density adjacent to Ebling tract of the Essex marsh. Later ex- 
aminations of the Ebling marsh showed enormously heavy breed- 
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ing of the house mosquito throughout the sewage-charged water 
of this area. | 

By the same methods:the president and the chief inspector of 
the Essex Commission demonstrated the existence of a zone of 
C. pipiens covering northern and northeastern Newark, Harrison 
and Kearney, with its source in the Frank Creek section of the 
Kearney marsh. | 

These discoveries lead to efforts to eliminate the breeding 
areas. 

In 1914 the rainfall of the early summer was not only larger 
but was accompanied by unusually high tides. As a result from 
the 15th to the 20th of July a brood of A. sollicitans and A. 
cantator poured off the marshes of Essex, Hudson and Bergen 
Counties sufficient almost to swamp the mosquito work. At this 
point Mr. James FE. Brooks, of Glen Ridge, wrote an open letter 
to the writer requesting him to state the cause of this sudden 
tremendous influx of mosquitoes. The writer could only reply 
in effect that under the extraordinary combination of rainfall 
and high tides the drainage system in the marshes of northern 
Newark Bay and the Hackensack River had proven inadequate 
and that dikes, tide-gates and pumps would probably have to be 
resorted to. At the next meeting of the Essex Commission the 
question as to what should be done with the Essex marsh arose, 
and it was decided to look into the dike and tide-gate method. 
The dike and tide-gates of the Rutherford Gardening Company 
were examined in the course of the next few days. Mr. Brooks 
was employed by the Essex Commission as consulting’ engineer 
with the result that the Ebling section, the worst breeding part 
of the Essex marsh, was drained, and 3,000 of the 4,000 acres 
in the Essex meadows have been freed from serious general 
breeding by use of dike and tide-gates. . 

In the spring of I915 the Hudson Commission installed a 
12-inch centrifugal pump in the Frank Creek section of the 
Kearney marsh, and with the exception of a limited time in 
August has prevented all serious breeding on that most prolific 
mosquito section. 
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The study of distribution of C) pipiens raised a question in 
the writer’s mind as to whether such studies could not be utilized 
to test the efficiency of the practical work of control and to aid 
it by means of pointing out where special attention was needed 
in time to prevent the emergence of a serious number of mos- 
quitoes. While temporarily in charge of the practical work in 
the City of Passaic in the late summer of 1914, an opportunity 
was afforded to give this idea a test. Collections of mosquitoes 
on the wing were made regularly twice a week in the evening, 
and were arranged in such fashion through the city as to give a 


notion of the density. At no time did the density show a con- 


tinuous distribution, such as was exhibited by the collections in 
South Newark and North Elizabeth, while at all times the dense 
spots were found to be separated. The writer instructed the 
inspectors to look after the breeding places in these areas of 
density with utmost care and to eliminate all breeding which 
they could find. Invariably this resulted first in the finding of 
unsuspected breeding of the house mosquito and its elimination, 
and second in the prompt reduction of the density to the normal 
status. It was found that prompt attention to these areas of 
greater density resulted in the prevention of the emergence of 
a serious number of house mosquitoes. Following this experi- 
ence the method was recommended for use in other counties, 
and has met with decided success as a method of checking up 
_ the efficiency of the work and with more or less success as a 
method of finding and reducing the unsuspected breeding in 
time to prevent the nearby householder from being troubled. 
It is the writer’s belief that the devotion to and the faithful 
practise of this plan would go far toward increasing the efficiency 
of present fresh-water mosquito control. 

It was in Atlantic County that a need for a special study of 
the migration of the salt-marsh species arose, because, unlike 
the situation in the northern part of the State, the area of marsh 
within the limits of Atlantic County was so large that it could 
not all be controlled in less than a period of years, and none of 
the marshes adjacent to Atlantic County could be ditched until 
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‘public opinion could be aroused to the necessity for it. It be- 


came, therefore, necessary to determine the general direction of 
flight and the conditions which govern it, in order that the 
ditching, which the Commission in Atlantic County, aided by 
the State, should cut, could be placed most advantageously from 
the standpoint of giving the principal centers of population the 
largest amount of relief. Mr. Eaton, the Chief Inspector of 
the Atlantic Commission, took the problem in hand in a vigorous 
manner and secured a number of voluntary observers located in 
different parts of the county, who agreed to furnish him with 
the time when mosquito broods made _ their appearance. He 
also obtained from the Weather Bureau a record of the speed 
of wind, relative humidity of the air and the precipitation — 
throughout the mosquito breeding season of 1914. By a study 
proceeding along these lines, supplemented by observation the 
writer was able to make in other parts of the State, it became 
clear that mosquitoes travel with winds of low velocity (10 
miles an hour or less with a probable optimum of 5), high 
relative humidity (80% or more) and warm _ temperature. 
The same study served to show that the winds of this type come 
almost entirely from the west, southwest and southeast. Of 
course, the winds from the southwest and west were the only 
ones which would serve to bring into Atlantic City large num- 
bers of mosquitoes. Accordingly, the Atlantic County Commis- 
sion centered its efforts on draining the Atlantic County marshes 
from a point north of Atlantic City, southward along Somers 
Point and up the Great Ege Harbor River and its branches, and 
the result has been that with only a small percentage of the 
marsh drained Atlantic City and even Pleasantville and the 
Shore Road to the south have largely been freed from serious 
trouble. 7 

During the summer of I915 an investigation of the local 
mosquito problem at Princeton, N. J., has served to show that 
the ordinary methods of studying the distribution of mosquitoes 
on the wing, which applied to the salt-marsh species and to the 
house species, will not work for the malarial species. Night 
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collections made in Princeton and vicinity caught very few 
Anopheles quadrimaculatus Say, although large numbers could 
be taken at places in the territory. The writer is unable to 
explain this condition except on the supposition that this species 
does not fly in the early evening or during the day. It seems, 
in view of this conclusion, the evidence from failure to find 
malarial mosquitoes in the extensive collections of the Union, 
Essex, Hudson, Bergen and Passaic Counties may not mean 
that they are really scarce, but may merely mean that owing to 
a difference in their habits we have failed to take them. 

It has occurred to the writer, and been many times suggested 
to him, that a more careful investigation of the killifish as a 
-means of controlling the salt-marsh mosquities might result in 
the finding of an efficient method of using them artificially. 
With this in view the investigation was undertaken last summer, 
and while the effectiveness of these creatures was again demon- 
strated, no way in which they could be used artificially in a 
practical fashion was found. It was developed, however, that 
for nearly one month, mainly in August, the killifish become 
sluggish and make no effort to spread themselves over the 
marsh. If this habit is a general one and occurs season in.and 
season out, it is obvious that even the drained marshes must be 
carefully looked after during that period. 

The question of “Why cantator appears in the early spring 
all along the coast and practically disappears through mid- 
summer and leaving sollicitans in its place’ was left unanswered 
by the investigations of Dr. Smith. Opportunity came during 
the past season to determine the cause, and the studies seem to 
show that the degree of salinity of the water is the determining 
factor. During the spring and early summer the salinity of the 
waters at the edges of the marsh is low and conditions favorable 
to the breeding of the A. cantator are created, with the progress ~ 
of the season the salinity of the water in these places rises and. 
conditions favorable to the breeding of A. sollicitans come about. 
In all sections of the salt marsh where the salinity remains low 
throughout the year, as through the northern part of the Hack- 
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ensack Valley, cantator continue to breed throughout the season 


and the sollicitans breeds, if at all, in very small numbers. 
The fact that the great cedar swamps of South Jersey do not 

breed the economic species of mosquitoes has been left unex- 

plained, and, in the course of efforts to determine the cause, 


. larve of various stages of all the principal economic species 


were placed in cedar-swamp water, and without exception all 


died in this water in less time than they did in distilled water, 


showing that there is something in the water which is unfavor- 
able to them. What this condition is the investigation did not 
go far enough to show. 

Many problems of much importance to the practical work 
of controlling mosquitoes still await solution. Among these is 
the discovery of a satisfactory larvicide. Such a larvicide should 
be harmless to water plants, not injurious to the larger domestic 
animals and man, and should be of such a character that it can 


be placed in a pool and will remain effective in that pool through- 


out the season regardless of the fact that the pool may be dried 
up and refilled many times. 

Another important problem awaiting solution is the devising 
of a method by means of which the remnant of mosquitoes left 
by the methods of practical work now in use may be eliminated. 


‘This problem can, it seems to the writer, be best approached 


through a study of the food and ovi-position responses of the 
important species. 

The largest of all the problems yet remaining is that of com- 
pleting the initial work on the salt marsh. To get a proper view 
of this problem it is necessary to divorce ourselves from the 
fresh-water mosquito problem. To do this we should recall 
that the fresh-water species are only slightly migrational and 
affect only the territory in which they are bred, or at most only 
a very limited area adjacent thereto, and that their control, there- 
fore, constitutes a proper and practicable charge against the 
local community. 

The salt-marsh species, on the other hand, in the course of 
their long flights cover so large a part of the State that their 
removal would be a matter of importance to the whole popula- 
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tion. The benefits are really State-wide, and the work com- 
pleting the initial drainage should be financed and carried out by 
the State. Then, under the present laws, it will be found prac- 
ticable through the County Mosquito Commissions to maintain 
the systems of drainage thus established. 


THE PRESIDENT—We have here to-day a representative of 
one of the large civic organizations of the city of Newark, con- 
sisting of about eight hundred citizens, who has been sent as a 
delegate, and we will be glad to hear from Mr. Judd. 


Mr. Jupp—Mr. Chairman and gentlemen of the Mosquito 
Extermination Commission: I am placed in rather unique posi- 
tion. I know nothing about your work. I have never done 
anything in your line except to overlook and investigate and 
see what our good friend Mr. Dobbins has been doing for us. 
I came down here as the representative of the Clinton Hill Im- 
provement Association of the southwestern section of Newark. 


Now, there are a lot of you here who know what the Clinton 


Hill Association is. There are a great many who do not, and 
never heard of it before. I will tell you what it is. It fs an 
organization of business men, eight hundred strong, including 
business men, manufacturers, bankers, wholesale dealers, insur- 
ance men and every class of business and property owners in 
the city of Newark. They represent not less than a taxable value 
of ten million dollars, so that you will know the Clinton Hull 
Improvement Association is somewhat important in the section 
where it exists. 

Now,. the Clinton Hill Improvement Association is known 
best for two things, one is its famous dinners and the other is 
the greatest kicker in the State of New Jersey, and particularly 
in Essex County and the city of Newark. As a kicker I think 
the Clinton Hill Improvement Association has no equal. 

I remember one time at one of our banquets Mayor Haussling 
said that it gave him a lot of pleasure to come to these Clinton 
Hill dinners, because the Clinton Hill crowd was the worst lot 
of kickers that he ever saw in his lfe, and probably I am going 


to try to register the biggest kick here to-day that we ever did put _ 
out if you stop your work. The Clinton Hill Improvement Asso- 
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Ciation is a very progressive organization, and they have never 
gone for anything until they are sure that it is something good 
for the community in which they live, either locally, for the 
city, county, or State at large, and for that reason the Clinton 

Hill Improvement Association has very nearly always got what 
it has gone after, because it goes very loud and strong and con- 
tinuously until it gets it. 

' Now, two months ago, or at our January meeting—we have 
monthly meetings—a notice was received by our President, Mr. 
Theadene S. Fettinger—and I would say that I have the honor 
to be the Third Vice-President—that this convention would be 
held, and the question was brought up as to whether we were 
interested, and there was a discussion on both sides of 
the question, and we all, in fact unanimously, came to the con- 
clusion that we were very much interested, that ten million dol- 
lars’ worth of property in that section of Newark was very 
much interested in the elimination of the mosquito pest, and that 
they should send a representative here to press their views, to 
offer to you their moral support, to offer to you the fact of 
their willingness to pay their part of the taxation necessary to 
carry on this work in Essex County, to show their approval of | 
the work that has already been done, and to bid you Godspeed 
on your work, to try to put more energy into you, if possible, 
to keep you on the job. 

We believe that this work can be done and accomplished to 
such an extent that the mosquito will be practically nil in the 
State of New Jersey. I want to say for my friend Dobbins over 
there that we scarcely saw a mosquito until after that very heavy 
rain the two weeks in the latter end of July and the first of 
August, never saw one myself, but a few people said they did see 
a few of them, and I consider the work Mr. Dobbins has done as 
extraordinary, and if the rest of the State will go on and carry © 
out this work in the same efficient manner that it is being done 
in Essex County, I assure you that the Clinton Hill Improvement 
' Association will use every effort, not only in Essex County but 
with the Legislature, to assist you in every way possible in accom- 
plishing your work. I thank you, gentlemen. 

IO MO 
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‘Ture PresipENT—There are several other gentlemen upon 
whom I wish to call, but before doing that I will ask the Com- 
mittee on Resolutions to present its report. 


Mr. Hupson—Mr. Chairman, Mr. Miller is the chairman of 
this committee, but he asked me to make this report. | 


REPORT OF COMMITTEE ON RESOLUTIONS. 


- Your Committee on Resolutions reports to the third annual meeting of the 
New Jersey Mosquito Extermination Association on February 18th, 1916, 
that it recommends the following: 

1. Resolved, That we make known to the management of: Hotel ‘T'raymore 
our appreciation of the manner in which we have been received and enter- 
tained, and also that all employees of said hotel have extended toward us 
every possible courtesy. 

2. That we appreciate the faithful and able efforts put forth anus the past 
year by our officers and committees, and we are sure that by reason of their 
work the cause for which we are striving has been greatly advanced. 

3. That we are enthused by all good reports made to us from the various 


counties and we are indebted to the Board of Trade of Cape May County for 


its thoughtfulness in making known its sympathy with out work; we also 
refer to the action of Clinton Hill Improvement Association in sending a 
delegate to our convention and commend its action to other civic bodies. 

4. We are thoroughly convinced that we can practically exterminate the 
mosquito and that the State and the various counties and municipalities are 
justified in expending moneys for this object: that so far as the counties 
are concerned, it is, for the present at least, absolutely necessary that the 
mandatory appropriation clause be retained. We, therefore, urge that every 
effort be made to defeat the proposed bill known as Assembly Bill No. 103, 
introduced by Hon. George H. Dalrymple, of the county of Passaic. 

5. That each commission forward to its county representatives in the State 
Legislature a copy of Resolution No. 4. 

6. That we go on record as absolutely endorsing the action of the State 
Experiment Station in requesting the sum of $25,000 for mosquito extermina- 
tion work, and that we justify such expenditure because we know how neces- 
sary this work is and how much can be done toward its accomplishment. 

7, That we extend our thanks to Dr. Hunt, Dr. Lipman, Dr. Headlee, 
Dr. Howard, and all others who have participated in our meeting and who 
have brought before us the results of their work and investigations, and who, 
by reason of their presence and codperation, have made us more than ever 
determined to continue until the mosquito is altogether under control. 

Respectfully submitted, 
FiscHER MILLER, 
A. J. RIDER, 
Water R. Hupson, 
Committee on Resolutions. 
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THE PreEsip—ENT—Gentlemen, you have heard the report of 
your Committee on Resolutions. What action will you take | 
about it? : 

Mr. Brooks—lI move their adoption. 

(This motion was duly seconded and carried.) 


THE PRESIDENT—I would like to call upon the Director of the 
Hudson County Board of Freeholders. I understand he is here. 
If he is here, we would like to hear from him. If not, I would 
call on Mr. A. J. Rider, of the Atlantic County Commission, who 
requested a few moments, and it gives me pleasure to introduce 
him. 

Mr. Rip—erR—Mr. Chairman, it is.‘not often I request to be 
placed in a position of this kind. I am sometimes forced to talk, 
with no possible avenue of escape, and I have to talk. This time 
I asked for the privilege of saying a few words because I thought 
possibly I had some information which would be useful to the 
members of this Association. I always wondered why Judge 
Kalisch took the trouble to write me a personal letter, and ask 
be to accept the position on the Commission of Atlantic County. 
It occurred to me last night why it was—they had five doctors 
on the \Commission and they had one man whose name was Rube. 
That man Rube resigned from the Commission. I thought the 
Judge probably was thinking that, as’ they had lost one Rube, 


they had better get a real Rube, and so he appointed a farmer 


on the Commission. 

Ever since that time I have been trying to discover what serv- 
ice I could be to the Commission or in the eradication of mos- 
quitoes. I haven’t found anything though. When I came to meet 
the five doctors of this Commission, my good friends Dr. Dar- 
mall Mr, Pollard, Drs-Guion, Dr. Fish and Dr. Garrabrant, ‘and 


see them with their rubber boots on, up to their hips, wading 


through the mud, I could not see need of another Rube, but I. 
could see the reason why they have succeeded so well in their 
work of exterminating mosquitoes in Atlantic County. 

Now, coming to the point that I said I thought maybe I had 
some information that would be valuable to you, I brought along 
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this little tool that I devised and have found serviceable in my 
work. I think that with it you can remove the ooze from ditches 
or running water where ordinary shovels or drags are inefficient. 
My foremen agree that one man with this tool does the work of 
three with ordinary shovels, and without getting in the ditch. It 
is a case,where pull is better than push, and I think you will find 
it as useful as I have. There is no patent on it, anybody can use 
it, any blacksnuth or shovelmaker can make it. | 


THE PrEsIDENT—I understand the Bound Brook Board of 
Trade has a representative here, and we will be very glad to hear 
from him. 

(No response. ) 

I understand Mr. S. R. Morse, the Ex-Curator of the Museum, 
is here, and we would be glad to hear from him. 


Mr. MorseE—Gentlemen, my whole heart and soul has been in 
this work for more than twenty years. When I was appointed, 
twenty years ago, Curator of the New Jersey State Museum, I 
wanted to make a collection of the insects of the State. I wrote 
down to Washington to find the best man I could to assist me, 
and the reply came, “You have him at Rutgers College, Prof. 
John B. Smith.” From that time until his death John B. 
Smith and I worked together. When I had the State exhibits at 
St. Louis and Jamestown, and I wanted to get up an exhibit 
showing how to exterminate mosquitoes, I asked John B. Smith 
if he could do it. He said, ‘Yes,’ and he did it in three weeks. 
We made the exhibit in St. Louis and also Jamestown, and it 
was so interesting to people that they came from France, England 
and all over the world to examine the exhibit “how to ex- 
terminate mosquitoes.’’ JI think it was the first exhibit of the 
kind in a World’s Fair, and I have been to all of them in our 
‘country. It is now established, and has been for some time in 
the New Jersey State Museum at Trenton. It can be seen by 
all of you if you go there. It has all the different mosquitoes 
of New Jersey and many outside of the State, and tells just 
how, with the illustrations and descriptions, to exterminate them. 
I think it would be of advantage to the Commissioners to go 
and study it in the New Jersey State Museum. 
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I was so much interested in it that as one of my Museum 
reports, which have been issued on the Birds, the Fishes, the © 
Flowers, etc., I had John B. Smith write one on the Insects of 
New Jersey. I think there are quite a number of them still in 
the Museum. Mr. Gaskill probably can tell you, because he is 
the head of the Museum now. I don’t know who has charge of 
the Museum, but I think Mr. Kttmmel, and I think you can get 
one by writing to either Mr. Gaskill or Mr. Kummel. 

I certainly am heartily interested in the extermination of mos- 
quitoes. When I first came to Atlantic City—and I am a 
Yankee from Maine—fifty years ago last April, we had plenty 
of them. I have seen the mosquitoes on the beach from where 
I lived on South Carolina Avenue, nearly two squares away, so 
thick that I thought my bathhouses were on fire. You don’t 
see it any more. I am not here in the summertime, but the 
people who are here in my house don’t have to use screens. 
When I ‘first came here I could hardly live on account of mos- 
quitoes. Therefore, I know the Atlantic County Commission 
is doing a wonderful work. I wish to say that in the schools 
of this city, in which I have been interested nearly all the time 
I have lived here, the pupils are taught how to exterminate mos- 
quitoes. The Commission brought down our friend Dr. Headlee 
to show the children in the schools and parents how to extermi- 
nate mosquitoes, and the children took hold of it, not only mos- 
quitoes but flies. They received a reward for the number of, 
flies they would kill, and have done wonderful work. 

‘I didn’t know that there were mosquitoes in my own cellar 
until John B. Smith told me and how to exterminate them. I 
didn’t have any more. I am certainly in accord with all that can , 
be done in New Jersey. If you want to make it the Garden State 
and the best State in the Union, exterminate the mosquitoes. 


‘Tae PRESIDENT —Thete i is a gentleman here from New York 
from whom we should like to hear, Mr. Fickman. 


Mr. Ecxmani—I am sure I didn’t come here to do anything © 
but learn, gentlemen, because I am a very youngster in this work. 
Since last summer, for the very first time, we are getting support 
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from the metropolitan papers in New York. One of the worst 
features in mosquito work is the ridicule heaped upon us, par- | 
ticularly by the metropolitan dailies; but in one of our large 
dailies last summer there appeared an editorial entitled, “The 
Question of Mosquito Control is of More Importance to the 
Residents of Queens than the War in Europe.” If we obtain 
relief in New York City I think that it will be due almost exclu- 
sively to Dr. Kmerson’s work. He has gone out of his way, giv- 
ing of his personal time in a manner that is very highly creditable 
in bringing this about, when it perhaps is not a duty that is 
placed upon him by the city, because it is not going to reduce 
the death rate. It is not a health measure in New York, it is a 
comfort measure. 


THE PresipDENtT—There is another worker from New York 
who is here with us to-day who has done work for a good many 
years, particularly under Dr. Doty, and we should like Mr. Win- 
ship to say a few words. | 


Mr. WinsHip—Mr. Chairman, I can only say that as a pio- 
neer in this work it has been highly gratifying to me to attend 
this session, that I have received valuable information, and that 
my backbone has been stiffened to continue the fight. In relation 
to the work in the city, Dr. Emerson has covered the ground so 
fully that nothing remains to be said. 

THE PRESIDENT—The Pope Committee Ae suggested a 

further report. | 


Mr. Dossins—I forgot to say, gentlemen, in reporting for 
the Publicity Committee, that it has decided to recommend to the 
New Jersey Mosquito Extermination Association that the first 
week in May be set aside in New Jersey as Mosquito Week in 
the schools, and that the Commissioners of the counties use every 
effort to carry out the same program in New Jersey that is to be 
cartied out in New York during this week—that is, furnishing 
the public schools with the larve and literature on the subject. 
I would offer a motion that this Association endorse the first 
week in May as Mosquito Week. 


(This motion was seconded by Mr. Hudson and carried.) 


/ 
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THE PRESIDENT—We have here a representative from Connec- 
ticut, whom we shall be happy to hear, Mr. Buttrick. 


Mr. ButrrrickK—Mr. Chairman and members of the New Jer- 
sey Mosquito Extermination Association: It has been a great 
pleasure for me as a mosquito exterminator engaged largely in 
consulting work to be at these meetings and listen to the many 
excellent papers describing your work, particularly those con- 
cerning its engineering aspects, for it is evident that they are not 
so simple as was thought a few years back. 

It is also very pleasing to hear that you are already considering 
the question of the ultimate use to which the salt marshes are to 
be put. Whatever this may be it seems evident that it -will 
require some form of complete reclamation. When this is en- 
tirely finished we shall have won a final victory over the salt- 
marsh mosquito, banishing him for all time and turning his 
breeding grounds into a resource whose potentiality for agricul- 
ture, grazing, and, in some localities, community development, 
is beyond estimate. 

As to the mosquito situation in Connecticut, where most of 
my work lies: Our State has always looked to New Jersey for 
its inspiration regarding the mosquito problem—doubtless be- 
cause it has not been such a serious one with us, for if it were 
we should have had to have solved it or moved out of the State. 
Our problem, like yours, is largely that of the salt-marsh mos- 
quito. 

Our work is. not yet as well organized as yours. Until 1915 
the only State laws on the subject treated it as a local public 
health matter and have given local health boards certain powers 
to cause abatement of breeding places near human habitations. 
The last Legislature, however, authorized the Director of the 
Connecticut Agricultural Experiment Station to make surveys 
and’ to authorize and direct mosquito drainage and other remedial 
work. The communities in which such work is located are re- 
quired to maintain it. Unfortunately this act carried no appro- 
priation and the Director could hardly have been expected to 
pay the bills out of his own pocket, so such work has been 
financed by the local communities or voluntary associations and 
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done under State supervision. It is hoped sooner or later to 
secure State appropriations for mosquito work | | 

As to actual control work: Leaving out of consideration 
early and perhaps abortive efforts, the first organized work on 
any considerable scale was undertaken in 1912. In that year 
the cities of New Haven, South Norwalk and Stamford, and the 
towns of West Haven, Fairfield and Darien, either officially 
or through voluntary associations, drained some 2,700 acres of © 
salt marsh at a cost of some $26,000. Since 1912, except for the 
town of Greenwich, which did considerable work in 1913 and 
°I14, most of our work has been supplemental and for mainte- 
nance, the last having been well looked after. 

The past summer, owing to the impetus of the new law and 
a bumper crop of mosquitoes, a large amount of pioneer work 
has been done. Detailed surveys and estimates have been made 
in the towns of Branford, Guilford, Westbrook, Old Saybrook, 
Old Lyme and Stonington. Most of these surveys were made 
under State auspices, the rest by local organizations. We have 
used a uniform system for making these surveys, and they are 
intended to serve as a matter of permanent record and as a basis 
for the letting of contracts for ditching. Already contracts have 
been let for drainage work in Guilford and part of Branford, 
and it is expected that before spring much more work will be 
authorized. In addition, the town of Greenwich is expecting to 
authorize more work, and will probably organize a mosquito 


extermination service somewhat on the line of the New Jersey — 


county organizations. ‘The State Experiment Station has been 
carrying on intensive experiments to determine the rapidity of 
change in character of vegetation on salt marshes following 
mosquito drainage, and has secured some very interesting re- 
sults. It is hoped to continue these experiments on a larger scale. 
Just a few figures to summarize our work: ‘The total salt- 

marsh area of the State is approximately 22,000 acres. ‘The 
area already ditched is approximately 3,200 acres, or 14.5 per 
cent. of the total. The area for which drainage contracts have 
been let is 2,700 acres, or 12.7 per cent. of the total area. The 
area for which complete surveys have been made and for which 
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drainage funds are being collected is 5,000 acres, or 23 per cent. 
of the total area. : : 

It is probable that before the end of the year about half the 
salt-marsh area of the State will be under mosquito drainage. 
So you can see that we are making progress. The only opposi- 
tion we meet is from those advocates of nonpreparedness who 
wish to spare the mosquitoes in the hope that they would drive 
any foreign army which might land on our shores back into 
Long Island Sound. They might help, but Connecticut believes 
in both preparedness and mosquito extermination. 


Tur PRESIDENT—A representative of the New York State 
Board of Health is with us to-day, and we shall be happy to 
have a word from him, Mr. Overton. 


Mr. OvERTtTON—Mr, Chairman, I represent the State Depart- 
ment of Health. I don’t think anyone from the State Depart- 
ment of Health of New York, New Jersey, or anywhere else, 
has spoken. Dr. Emerson represented the city. Next to New 
Jersey I think Long Island is the most prolific mosquito breeding 
place. Nassau County has taken this up in a very interesting 
way. They have Dr. Emerson’s tutilage, and are very well 
enthused.. Suffolk County is further out, and among them there 
are some old-fashioned hayseeders who tell us that when Gabriel’s 
trumpet blows the mosquito will be there. We have more prob- 
lems in the middle of the island, in marshes that could not be 
drained, and in others that could be. You can’t compel the 
owners to drain them themselves, and I don’t believe there is 
any such problem anywhere else than in Suffolk ‘County. 

I want to say I have enjoyed these meetings. I don’t know 


-any convention I ever attended where I have listened with rapt 


attention from one end to the other, without a dry moment, as 
I have at this. I congratulate you on the success of this meeting. 


THE PrEsipENT—Now, gentlemen, as far as my information 
goes, I have called upon everybody here whom I thought would 
be interested to speak and whom we would be interested to hear. 
There are doubtless many more who could give us something 
worth while, that would add to the success of the meeting, and 
I will open the floor to any gentleman who cares to speak. 
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Dr. Poriarp—The first time I met our President was in the 
State House, at Trenton, and I didn’t know whether he belonged 
to the State House, whether he was a lobbyist, or what he was, 
but I knew he was an efficient man, and I don’t Know whether 
I complimented him when I thought he was.a lawyer. But he 
told me he was a modest kind of a doctor. I want to say that 
if we are going to have any hearing in Trenton on Bill No. 103, 
or any other bill, that we want Dr. Hunt present. I want to 


say that his administration as the first President of this State ~ 


Association has been most successful, and I think that we owe 
him a rising vote of thanks, and | hope that the future admini- 
strations will be as successful as the past. J move that we give 
him a rising vote of thanks. 


(This motion was seconded and carried by unanimous vote. ) 


THE PRESIDENT—Gentlemen, I thank you. The meeting 
stands adjourned. 
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Mosquito Extermination Commissions of New 


Jersey. 


ATLANTIC. COUNTY: 


Wm. E. Darnall, Atlantic City 


Dr. Dr. E. Guion, Atlantic City 

Dr. Clyde M. Fish, Pleasantville Dr. W. M. Pollard, Atlantic City 

Dr. Clarence Garabrant, Atlantic City Mr. A. J, Rider, Hammonton 
BERGEN COUNTY. 

Mr. H. B. Vannote, Hasbrouck Heights Mr. C. S. Forbes, Haworth 


Mr. Robert Ballagh, Hackensack 
Mr. T. M. Brewster, Ridgefield Park 


Dr. 
Dr. 


Mr. J. C. Davis, Marlton, R. D. 3 


Mr. 


Henry Davis, Camden 
John K. Bennett, Gloucester 


Mr. E. B. Walden, Hackensack 


CAMDEN COUNTY. 


Mr. A. H. Moses, Merchantville 
Dr. Ed. S. Shelden, Collingswood 
Dr. Wm. A. Wescott, Berlin 


CAPE MAY COUNTY. 


Mr. Joseph Camp, Pierces 


‘Dr. 


Dr. 


} 


Stillwell H. Townsend, Cape May C. H. Mr. William E. Massey, Ocean City 


Mr. Wm. Porter, Cape May City 


V. D. M, Marcy, Cape May City Mr. James G. Stiles Dennisville 


Ralph H. Hunt, East Orange 


Dr. Frederick Beeker, Newark 
Gen. Heber Brientnall, Newark 


ID ie 
Dr. 


ESSEX COUNTY. 


Mr. Wilfred A. Manchee, Newark 
Mr. Spencer Miller, South Orange 
Mr. James J. Thompson, Bloomfield 


GLOUCESTER COUNTY. 


Henry B. Diverty, Woodbury 
J. G. Halsey, Swedesboro 


Mr. Joseph R. Helms, Glassboro 


ID 
Mr 
Mr 


Dr. 
Mr 
Mr 


H.-H, Brinkerhoff, Jersey City 


. W. P. Anderson, Arlington 


. F. McCauley, Town of Union 


m9.’ Fell, Trenton 
. Walter Grover, Princeton 
. Joseph F. Hoff, Princeton 


Dr. E. L. Hellegas,. Mantua 
Dr. George E. Lawes, Paulsboro 
Mr. Wm. H. Sithers, Woodbury 


HUDSON COUNTY. 


Dr. John T. Connelly, Bayonne 
Mr. Charles Lee Myers, Jersey City 
Mr. C. Howard Slater, Jersey City 


MERCER COUNTY. 


Mr. Erwin E. Marshall, Trenton 
Mr. Louis B. Pierce, Trenton 
Mr. Howard N. Richards, Trenton 
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MIDDLESEX COUNTY. 


Charles Deschler, New Brunswick - Dr. Thos. J. Headlee, New Brunswick 


Jesse H. Beekman, Sayreville Dr. J. M. Lund, Perth Amboy | 
Charles F. Cathcart, New Brunswick Mr. N. D. Runyon, Stelton ; 


MONMOUTH COUNTY. 


Ira Barrows, Sea Bright Mr. H. G. Van Note, Oakhurst 
Benj. B. Bobbitt, Long Branch 4 Mr. Warne, Keyport 
John Cook, Red Bank Dr. G. V. V. Warner, Red Bank 


OCEAN COUNTY. 


Robert F. Engle, Beach Haven Mr. C. H. Cranmer, Manahawkin 


Frank Brouwer, ‘Toms River Mr. Geo. J. H. Cushing, Beach Haven 
C. H. Conover, Tuckerton Mr. John Ernst, Toms River 


PASSAIC COUNTY, 


John T. Pollitt, Paterson Mr. Walter R. Hudson, Paterson 


James I. Brown, Paterson Mr. Joseph Nixon, Paterson 
John Scott Davison, Passaic Dr. Percy H. Terhune, Passaic 


SOMERSET COUNTY. 


C. R. P. Fisher, Bound Brook Mr. Charles Opie, Harlingen : 
A. H. Dundon, N. Plainfield Mr. John B. Osbourn, Somerville } 
BBE | 


eickert, N. Plainfield Twp. Mr. P. V. D. Van Doren, East Millstone 


UNION COUNTY. 


Frank C. Ard, Plainfield =" Dr. Wm. J. Lamson, Summit 
James S. Green, Elizabeth Mr. Louis J. Richards, Elizabeth 
. Wm. C. Hope, Roselle Dr. Frederick W. Sell, Rahway 
/ 
Lape 


Membership of the New Jersey Mosquito 
Extermination Association. 


Allbee, Burton H., Paterson 
Anderson, W. P., Arlington 


Andrews, G. R., Rutherford 


Anthony, C. D., Seaside Heights 

Ard, Frank C., Plainfield 

Atkins, F. L., c/o Bobbink & Atkins, Ruth- 
erford 

Ayers, Theodore, Morristown 

Ballagh, Robert, Hackensack 

Ballinger, T. Dudley, Princeton 

Barrows, Ira, Sea Bright 

Bebout, Theo. W., Stirling 

Beck, Charles W., Philadelphia, Pa. 

Becker, F. W., Newark 

Becker, W. V., Newark 

Beckwith, C. S., New Brunswick 

Beekman, Jesse H., Sayreville 

Bennett, John K., Gloucester 

Berry, M. Leon, Camden 

Board of Trade, of Long Beach, Beach 
Haven 

Bobbitt, Benj. B., Long Branch 

Bowden, Lewis G., Cedar Grove 

Breder, A. A., Egg Harbor City 

Breintnall, R. Heber, Newark 

Brewster, T. M., Ridgefield Park 

Brinkerhoff, H. H., Jersey City 

Briody, Dr. James F., Paterson 

Brooks, James E., Glen Ridge 

Brouwer, Dr. Frank, Toms River 

Brown, Robert F., New York City 

Brown, James L,., Paterson 

Burk, B. Alton, Atlantic City 

Callahan, Edward J., Oaklane, Pa. 

Camp, Frank H., Pierces 

Camp, Joseph, Pierces 

Campbell, W., Short Hills 

Capstick, John H., Montville 

Castor, Mrs, A., Rutherford 

Cassidy, Francis, Paterson 

Cathcart, Chas. S., New Brunswick 

Chandler, W. J. R., Plainfield 

Churchill, George, Sea Bright 

Cincerbeaux, C. S., Princeton 

Concannon, J. H., Woodbridge 

Connelly, John T., Bayonne 

Conover, C. H., Tuckerton 

Cook, James W., Paterson 

Cook, Miss Bessie, East Orange 


Cook, De Witt, East Orange 
Cook, Mrs. De Witt, East Orange 
Cook, John H., Red Bank 
Cook, W. Wallace, Whippany 
Coombs, C. L., Goshen 
Cooper, Wm., Paterson 
Cornochan, Dr. J. M., Princeton 
Couchois, G. J., Jr., Rutherford 
Cowperthwaite, W. H., Beach Haven 
Cox, C. H., West Creek 
Cox, J., West Creek 
Cranmer, C, H., Manahawkin 
Cushing, G, J. H., Beach Haven 
Dahlgren, Ulric, Princeton 
Darnall, Wm, Edgar, Atlantic City 
Darnell, Wm. S., Camden 
Davis, Henry H., Camden 
Davison, John Scott, Passaic 
Decker, A. N., Rutherford 
Delaney, William, Jersey City 
Demarest, Gillman, Newton 
De Mille, J. T., Rutherford 
Deshler, Chas., New Brunswick 
Diverty, Henry B., Woodbury 
Dobbins, John W., Newark 
Donaldson, Mrs. G. B., Grantwood 
Donnelly, Rex A., Bridgeton 
Dundon, A. H., North Plainfield 
Eager, W. P., Tenafly 
Fagleson, John, Nutley 
Eakins, Wallace T., Trenton 
Eaton, H. I., Atlantic City 
Eckman, Chas. U., Philadelphia, Pa. 
Ellis, Harry W., Ocean Gate 
Engle, Robert F., Beach Haven 
Ernst, John, Toms River 
Fanning, William T., Paterson 
Feickert, EK. F., N. Plainfield Twp. 
Fell, A. S., Trenton 
Ferguson, Garwood, Paterson 
Fischer, Wm. H., Toms River 
Fish, Clyde M., Pleasantville 
Fisher, C. R. P., Bound Brook 
Flagge, F. W., Rockaway 
Flynn, John, Paterson 
Folensbee, M. J., Forest Hills, Long Island, 
N.Y. 
Folk, Henry W., Sparta 
Frederick, Frank A., West Hoboken 
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Garrabrant, Dr. Clarence, Atlantic City 


Gaskill, Alfred, Trenton 

Gies, Russell W., Elizabeth 
Gilmore, Edward, Paterson 
Goodwin, Henry H., Westwocd 
Goodwin, T. C., Seaside Heights 
Green, James S,, Elizabeth 
Grover, Walter, Princeton 
Guion, Edward, Atlantic City 
Halsey, J. G., Swedesboro 
Hansen, Loran P., Paterson 
Harder, Harold J., Paterson 
Harrison, Amos W., Livingston 
Hatch, Leonard F., Vineland 
Headlee, Thomas J., New Brunswick 
Headley, Jas. R., Millville 
Helms, Jas, R., Glassboro 
Herflicker, Chas. W., Toms River 
Hibben, John Grier, Princeton 
Higbie, Frederick S., Chatham 
Hillegas, E. L., Mantua 

Hoff, Joseph, Princeton 
Holman, Geo. W., Jr., Toms River 
Hope, W. C., Roselle 

Hopkins, M. D., Rutherford 
Howell, Reid, Rutherford 
Hudson, Walter R., Paterson 
Hunt, Ralph H., East Orange 
Husted, Wi. B., Cedarville 
Jackson, L. E., Jersey City 
Jeffers, H. W., Plainsboro 
Keeley, Lincoln, Philadelphia 
Keil, A. \., Beach Haven 

King, A. C., Toms River 

King, Edwin C., Paterson 
Kleine, C. B., Bloomfield 


Kramer, Edmund C., Seaside Heights 


Lamson, William J., Summit 
Leggett, Robert, Paterson 

Leslie, Jesse B., Hackensack 
Linnane, Jos. A., Toms River 
Lipman, Jacob G., New Brunswick 
Lund, J. L., Perth Amboy 

Lutolf, Otto, Paterson « 

McBride, Dr. Andrew F., Paterson 
McCabe, Edward, Paterson 
McCarthy, Charles, Paterson 
McCauley, F., Town of Union 
McConnell, H. E., Beach Haven 
MacDonald, Joseph, Paterson 


Mclaughlin, Henry B., Brant Beach 


McLean, Colin, Paterson 

McNamee, Jos. A., Atlantic City 
Maasch, F. W., Rutherford 
Manahan, Jesse P., Red Bank 
Manchee, Wilfrid A., Newark 
Manson, John, Englewood 

Marcey, V. M. D., Cape May City 
Marshall, Erwin E., Trenton 
Mathis, E. Moss, Tuckerton 
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Mathias, Thomas A., Toms River 

Mehrhof, Floyd, Ridgefield Park 

Miller, Spencer, South Orange 

Miller, S. Fischer, South Orange 

Morgan, W. J., Atlantic City 

Morgan, J. D., Washington, D. C. 

Morris, Levi H., Newton 

Morris, Stuart F., Millville 

Moses, A. H., Merchantville 

Mosquito Extermination Commission, At- 
lantic County, Atlantic City 

Mosquito Extermination Commission, Ber- 
gen County, Hackensack 

Mosquito Extermination Commission, Cam- - 
den County, Camden 

Mosquito Extermination Commission, Essex 
County, Newark . 

Mosquito Extermination Commission, Hud- 
son County, Jersey City 

Mosquito Extermination Commission, Mid- 
dlesex County, New Brunswick 

Mosquito Extermination Commission, Mon- 
mouth County, Red Bank, c/o John H. 
Cook 

Mosquito Extermination Commission, Ocean 
County, Manahawkin 

Mosquito Extermination Commission, Pas- 
saic County, Paterson : 

Mosquito Extermination Commission, Union 
County, Elizabeth 

Mount, William H., Princeton 

Musson, J., Jr., Westwood 

Nickerson, A. D., Toms River 

O’Brien, M. A., Paterson 

O’Neill, George S., Paterson 

Opie, Charles, Harlingen 

Osborne, F. J., Orange 

Osbourn, John B., Somerville 

Parkhurst, G. H. (M.D.), Allendale 

Patterson, Raymond §., New Brunswick 

Payton, Dr. Stewart, Princeton 

Pierce, Louis B., Trenton 

Pierson, J. Golden, Princeton 

Plass, W. F., Upper Ridgewood 

Pollard, W. M., Dr., Atlantic City 

Pollitt, John T., Paterson 

Price, J. C., Branchville 

Price, Theophilus P., Tuckerton 

Probert, Heber A., Paterson 

Pyne, Taylor, Princeton 

Quinn, Emmett J., Newark 

Randall, Edmund B., Paterson 

Raycroft, Dr. Joseph E., Princeton ® 

Reiley, Fred A., Atlantic City 

Richards, Howard N., Trenton 

Richards, Louis J., Elizabeth 

Rider, A. J., Hammonton 

Runyon, N. D., Stelton 

Ryman, Ernest E., Newark 

Sayen, William H., Jr., Princeton 


Sell, F. W. (M:D.), Rahway 

Sheldon, Ed. S., Collingswood 

Sheppard, Chas. E., Bridgeton 

Sinclair, Robert, Paterson 

Sithers, William H., Woodbury 

Slater, C. Howard, Jersey City 

Smith, D. L. B., Branchville 

Smith, George H., Jr., Beach Haven Ter- 
race 

Smith, Dr. Theobald, Princeton 

Smith, W. Brand, Belleville 

Star & Wave Publishing Co., Cape May 
City 22 

Steven, Lewis G., Cape May City 

Stiles, James G., Dennisville 

‘Taylor, Frank F., Haddonfield 

‘Terhune, Percy H., Passaic 

Thompkins, Vreeland, Jersey City 

Thompson, J. J., Bloomfield 

Thompson, Scott, Hackensack 

Titus, Chas. P., East Orange 

Tuttle, Mrs. W. L., Rutherford 

Tyler, W. J., Cape May Court House 

Tyndall, W. Dewitt, Waldick 

Van Doren, P. V. D., East Millstone 
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Van Hise, Geo. C., Toms River 
Vannote, H. B., Hasbrouck Heights 
Van Note, H. G., Oakhurst 

Veeder, P. Y., Bayville 

Walden, EK. B., Hackensack 

Walden, Wilbur M., Newark 
Waldron, B. H., New Haven, Conn. 
Walrath,: Paul, New Brunswick 
Warner, F. S., Hackensack 

Warner, G. V. V., Red Bank 
Weintrob, Alexander, Atlantic City 
Wescott, William A., Berlin 
Whittemore, Walter F., Newton 
Willeby, Jas. Z., Toms River 
Willets, Harry T., Beach Haven 
Willis, Herbert, Beach Haven 

Wilt, Elmer D., Philadelphia, Pa. 
Winchell, Clarence W., Jersey City 
Winchell, Lawrence, Jersey City 
Wintringer, G. C:, Princeton 
Wolff, Miss, Rutherford 
Woodward, C. R., New Brunswick 
Wright, Mrs. Elizabeth, New York City 
Young, David, Paterson 

Young, William H., Paterson 
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